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FOREST RESEARCH IN INDIA, 

1932-33. 


PARTI.--THE FOREST RESEARCH INSTITUTE. 

CHAPTER I.— GENERAL REVIEW. 

Tlie immediate value of investigations lias received special attention 
during the year. Not only was tliis necessary in view of the restriction 
of the programme imposed by economy, but without close consideration 
of immediate requirements theie is fear of divorcing research, for which 
there is such vast scope, from practical forestry. Every effort has been 
made to ascertain and to take up the problems of most importance to 
the forest departments in the provinces, and problems of growing timber 
and other produce and of utih’sing what is available, have been selected 
with this object in view. A detailed programme of work in each of. the 
branches for the three years 1933-36 was also drawn up at the Institute 
and sent to the provinces for suggestions. This programme, as finally 
modified, and a short descriptive guide to the Institute have been issued 
since the close of period under review. 

In the Silviculture Branch, both Statistical and Experimental Sections 
record effective action on several important items of their programmes. 
A feature of the year is the close co-operation of the provinces and the 
Research Institute on several lines of investigation, such as the relative 
value of teak seed from different parts of its range for use in given localities, 
the study of sal{shorea j'o6Ms<a)regeneration and management problems over 
the whole geographical range of the species, the initiation of experiments 
with modern technique for the best management of bamboo, 'problems 
connected with irrigated plantations in canal colonies, and the collection 
of routine and special data for the compilation of multiple yield tables 
. for deodar. r’The completion of these deodar tables with separate data 
for four grades of thinning, provisional as tliey inevitably are from the 
' -nature of the data, marks an important step forward as they are the first 
^qf their kind, and provide a fitting cbnclusion to the valuable work done 
at"^the Research Institute by the Statistical Assistant, hir. Mahendru, 
t whoso' period of deputation has now ended.' Yield tables for banj oak 
{Quercus incma), a'species wdiich does not lay down annual rings in its 
Itimber enabling age to be determined, were also' virtually completed 
^ 'before he.left, and will, it is believed, be the first jjublished solution of a, 



2 


problem of this land. Useful progi-ess wns made in finding practical 
means of measuring the volume of standing trees "with snf&cient accuracy 
for research ■work, a problem Avhich is at pi-escnt receiving much atten- 
tion in many counti'ies. Tables giving average volumes of trees of given 
dimensions iivere prepared for three leading matchwood species for which 
data "were required. Experimental work continued on the existing lines ; 
several investigations have reached a stage at which definite conclusions 
should be obtainable, but for various reasons, it has not been possible 
to complete the compilation and checking work. In addition to the teak 
seed origin experiment referred to, similar tests have been made with 
several other trees and some of tlicm are giving positive results, though 
it is necessary to wait some years before it •will be safe to draw conclusions 
and before data will be available on all the necessary points. Experi- 
ments on the cficct of burning sal {Shorea lohnsta) plantations, and on 
the storage of root and shoot cuttings before planting have, among others, 
given interesting results. All availahle infounatiou on two subjects of 
far reaching importance was collected and published as a basis for 
current procedure and further research. These were the question of the 
advisability of raising teak in pure plantations, and the importance oi . 
the origin of seed used in plantations. With a view to preparing a 
similar survey of sal regeneration and management, an extensive 'tour in 
six provinces was organised to enable the Silviculturist to meet and discuss 
Ijroblems in representative forests with oflirers with special experience : 
the resultant report ‘will, it is hoped, satisfactorily meet a much felt need. 

Near])’ eight hundi’ed specimens w'ere identified by the Eorest Botanist 
during the year, and the description of grasses to complete Unthie’s 
Elora of the Upper Gangetio Plain W’^as continued by Mr. 11. N. Parker. 
3.376 sheets w'cre added to the herbarium and numerous additions made 
to the arboxotiun and fruticetum. A simple iUust rated handbook of 
40 common Indian trees will issue .shortly to meet tlie requirements of 
educational institutions and the general public. In the Mycologieal 
Section the root disease of shitJmm {DalbeTgia sissoo), the dying back of 
Gmelina aihorea and the damping off of scedliugs in nuTseiies were studied. 
Besults of inoculation with iPerideimiwn hvnalayense and an outline of 
the contiol measures suggested wdll be published ."hortly. 

Considerable progress was made in tlic identification of the insect 
fauna of sandal ; eleven out of the thirty-five specialists wlio are colla* 
berating with the Entomological Branch of the Institute furnished , 
repoits. Much ground has been covei*ed in the search for a vcctor;oJE^ - 
spike disease and a large number of tiansmission experiments have bo?ii' ~ 
conducted ; symptoms resembling ^ike liave been produced by four 
species of insects, and since the close of the year a more definite indication 
has been riqiorted. The problem of preventing borer attack on bamboo^ 
by felling atsuitabV ftusons, and by treatment W’itli suitable antiseptic^, 
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lias been solved. TJic m 5 'tli about the effect of the moon’s jihases ou 
liabilii}’ to clamaj^e has been scientifically disproved. The safest pw'iofl lo 
foil bamboos at Debra Dun is at the end of the hot weather and in the 
first month of the monsoon, and the next best period is from the end of 
the monsoon to the beginning of the cold M'caiher, Tlic study of natural 
factors controlling teak <lcfolintors has progressed far enougJi to e.stablish 
the prhiciples of biological control in plantatiojis, and the cojitrol of 
secondary borers of ial {Shorm robiista), wliieh become important 
whore Itophcermnhyx is kept in che^k, has been investigated. Some 
36,000 insects, mainly timber borers, have been bred in the insectary and 
hundreds of specimens, including 300 new species, have been added to 
tlie collection. Twenty-live publications were issued or sent to the 
])ress. 

TJic economic side of Indian forestry marks a great ndvajicc with (he 
jiublication of the manual Commejtial Timbri-Ji of Jtuha l)y Sir 
llalph Pearson, formerly Forest Economist at the Forest ilc.search 
Institute, and Professor H. P. Brown of Syj'ucuse Ibnversity, U. S. A., 
who for some time worked at the Forest Research Institute. Tliia 
manuar deals with the anatomical characteristics, identification, dis- 
tiibutiou, st<renglh, seasoning, durability, working qualities, uses, and 
supplies of 320 timbers selected from among some 2,500 varieties that 
grow hi the forests of India. 

In the Ifioouomio Branch of the Institute economy was effected by 
restricting large scale experiments so far as possible. Four Ijundred 
samples of wood were identilied in the Wood Technology Section, and ii 
key to the important limbers of the Punjab is nearly complete. Valuable 
additions were made to the authentio collections of wood specimens and 
of photomiciograplis. 

A large number of mcclianicai tests and shrinkage and ])hysiciil 
determinations were made in the Tjin])er Testing Scciion. An important 
addition to tlic programme of work was the testing of glue joints made 
by the ground engiueers of tlie fl}’ing chibs in ludia ; ns a result of tlicse 
tests a substantial improvement JiaS been made and repaii work is more 
rlcpendable and ff 3 dng safer. An iiitorhn report on ’tests of sti’iictural 
timber by Mr. D. N. Seaman was issued in J’une-'fffoS and gi^'cs safe woik^ 
iiig stresses for J29 Indian timbers, itr. V, J). Diraa^ye Jias pi epared a 
"third interim report recording the mechanical and physical ])ropcrtie3 
■'•of.idO Indian tirnbers, 

'’loathe Seasoning Section .Dr. K,ai»ur has evolved a process ol kiln 
seasoning whicli is quicker, less cosily and leads to Ic.'is degrade than the 
process hitherlo.cinploj'ed ; two firms are being assisted with the installa- 
tion of kilns. The ait' seasoning of railwiiy sloepcns in the Puivjab was 
juyestigateil and a report issued. In the Wood Preservation Section 
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laboratory testa of the arsenic preservative “ Falkamesara ” have piven 
satisfactory results, and it is hoped that the claims made for it will be 
substantiated. Mr. Kamesam is also devoting attention to the fixation 
of copper in. wood. 

The Wood Workshop Section tried a number of indigenous timbers 
for a variety of purposes, apart from supplying timber throughout the 
Institute, Birch {Jiettih ahwiHes) from Bengal was found to luivc good 
qualities, and plywood was made from several other timhers. TJie 
panelling of figured laurel (Tcminalia lomcntona) in the hoard room of 
the Institute is an exceptionally fine piece of work. 

In the Minor Porost Products Section the “ F. B. I.” portable charcoal 
kiln worked satisfactorily, and good charcoal hriquctlcs were made with 
Bauhinia relttsa gum. Tlic Paper Pulp Section was able to csfaiblish that 
bamboos (Dcndrocalainus slridus) that have flowered and died jdcld a 
higher percentage of cellulose and paper than green culms, though rather 
more drastic digestion is needed. Satisfactory packing and wrapping 
paper was made from bagasse (crashed sugar cauc), and small scale tests 
indicate certain further bamboos as suitable for the manufacture of 
pulp and paper. Labor.ntorj'’ results suggest a possibility of maldng 
artificial siUc from Mdocanna bambusoidcs, and pulp h^om JSitcahjpUis 
glohuhs appears suitable for use in admixture with long fibred pulp. 
Advice was given on a number of pulp and paper problems by Mr,‘ 
Bhnrgava who was in charge of this section of the Institute. 

The Chemical Branch records the results of the study of certain drugs, 
oils and fats. Contrary to expectations it has been found possible to 
grow Artemisia maritima with a satisfactory santonin content at the 
Institute, aud it has liecn proved that storage of the seed of Strgehms 
mtx-vomica docs not involve any loss of strychnine. The Indian species 
JDerris uJiginosa was imdor examination as a possible source of lotenonc, 
and the seed of Acllnodapline hodfxri has been found to be an excellent 
source of laurio acid. Hr. Sri Krishna records that chemical examination 
of seasoned tenlr wood yielded neither an essential oil nor a fatty oil ; its 
oil}' nature is ascribed to the soft resinous substance it contains. 

Mr. A. D. Blasclicck, Inspector General of Forests to the Government 
of India and President of the Forest Kcscarch Institute, records liis 
appreciation of work done by his staff. In spite of drastic economy 
much valuable research was in jarogress at the Institute, and a number of _ 
investigations yielded important results which can bo applied at once. 
The staff of the Institute was reduced from 35 to 29 officers and the 
expenditure by nearly 30 per cent as compared with the average of the- 
three previous years. Detailed reports of work in the several branches, 
lists of publications, and statements of staff and expenditure ate given 
in the chapters and appendices that follow. 



CHAPTER II.-^SIL^HCPfljTUR]5 BRiVNCH. 
L— EXPERIMENTAL SILVICULTURE. 


(i) General. 

No puljlicaiion clcaliiiw pviniat'ily wiili oxpormicntal results ol)lainccl 
’at Belira Dim was published during the year, ibougli such resulls contri- 
buted to a varying extent to tlie two papers referred 1 o under Records 
below. Several of the investigations, horvever, are completed or suffi- 
ciently advanced to permit of useful deductions being drawn, and pressure 
of other work is the reason for tlieir not having been wTitten up. 

Routine scrutiny of the copies of experimental plot records received ' 
from tlie provinces has been continued and suggestions made asi*equired. 
There are at present 469 experimental plot files distributed among the 
provinces • as follows : — ^Punjab 20, United Provinces 62, Bengal 83, 
Assam 10, Bihar and Orissa 75, Central Provinces 45, Madras 82, and 
Burma 88. Some of the plots dealing with sal regeneration in all thc.se 
provinces except the first were Ausited by the Silviculturist during the 
year, * 

(ii) Natural beuekebation. 

The annual testing of Anogeissus lalifolia seed from marked trees 
was carried out (Expt. 44). The year was an imfavourablo one. During 
the past 5 years the average germinative capacity per 10,000 seeds has 
been 10, 12, 43, 24 and 14 respectively, the average seed crop pet tree 
having been 6, 21, 23, 4 and 1 lb. 

Seed crops (Ej^t. 10) of individual marked trees illustrated ibe 
general poor yields of the year, none of the Shorca robiisla or Iteminalia 
tomentosa under observation yielding any seed, and the Pinus langifoh’a 
but very little. 

(iii) iNVESTtUATlOKS ON SEEDS. , , 

(a) Sesd weiginnents and< germimlioji tests. — ^During the 'year J4n 
weigbraents were made including 8 species for which no previous records 
were available. 

t <• * 

' 'Rffea of size of seed on germination md growth of seedlings (Expt. 57) 
xvhs investigated for ICermindlia fonicnfosa ' and teak, the seed ’bein" 
paded into five sizes for TeminaUa and tlirce for teak. • Tlie re-stills for ' 
TernMia appear to indicate both inplant percent and average height 
an optitutuu at a point short of the maximum size, seed over 1*8" length 

m 1932 and over l‘6f in 1931 showing a falling off.' Another te.st wijfbc 
inaac. 
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For teak, the bigger the seed tl»c better tlie results as shewn in ilic 
following statement, but the dillcrmiccs arc small o-wing to verj'- late 
germination. 


Diameter class inches. 

•4 to *46. 

•45 to ‘5. 

sT to *0. . 

rjnut per cent 

39 

37 

40 

Average height at the end of first season. 

34±0-20 

4-2 ±0-43 

4-4±047 

inolies. 





(6) Sc&A storage (Expt. 12). — ^Five species were added to the list under 
investigation, viz., (23) Melia azedarach, (24) Bombax malabaricim, 
(25) ScMeicliera Irijuga, (26) Garuga pinmia, and (27) Cinmmomwn 
camphora. The residts to date are tabulated below: — 
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(c) /ifrfs to (jcmimlion (Expt. 13).— JwM ycni'^ cxpoiJn.oiif witli 
Tcmimlia chcbuk was repeated using 300 fvuits incacli test wilh llu- 
IolloA\ing results. 


\ 

'rmitmrnl. 

Oetminntion 
jwr mit. 
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nt tiie cud 
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ll-.'t 
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It. will be seen jl,hnt the untreated control gave tlu' best, nerniination 
and plant per e’ent as was the case last year. -\ lino smvlng witb tbe 
burae lot of seed, unpulpcd, made at tliebroaU of llie monsoon^ gave verv 
good results,- better than any of tliese nursery bed tests?. 


(iv) Invksttgatjoxs oic scimnixos. 

The morphological seedling studies as TepTod?u'od in Troup's jS?7n- 
cuUvK of Ior<lian Treen^ were completed for five .species— /J/;c7f« bijuga^ 
miclavdrom fakoln, Eymi sem'Iifiora, HtncnHa vawjmmthtn ujul 
S. nren,'!. ' Bight otliei’.s were partly done, vk., Alfiiiyh vj-rphu, Harm 
smjHarvircns, Diosjnjras pbemm, Lilsaea polyantht, Machihifi gcmblci, 
Mih’nsa vdylma, Suoridia footHo and Tfcouut nmhihUt. Komo diflicuUv 
is experienced in get.ting seed to Dohn? Dun in viable condition, and the 
winter cold or siinuner drought frequently kills or cripples the sccdliims 
before tlw last xeguired stage of dcVelopinent i.s roatOjecl. 

The experiment (lCxpt.59) ].egutt in 10.30 on the. eflect of burning l)aclc 
M line sowings was conlinher| us the subj<*ct was one calling for statistical 
sUidy to decide between- conllicling reports fronV general observation 
Tiic resultant figures ’are tabulated belo>v. TJiere were two rrarallei ' 

cxnei’nnfinfR in lono mot i:, . 


....V..., VI, I vujiv..-, , luijung nnri jor tnc 
, , , Higiuficaut diilerencos between tlic inibnrnf 

control, the cut back and bm-nt set, and IJicscL burnt standim^ ; it/the 
UiiRl MMon. howov®, (I9S2) the .mlwtntMntrol shWed n' sknWcJl 
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lead of 20% in height (on about 5 ft.) over the other two sets, The 1931 
set also shewed no significant differences in the first season, but in the 
second season in which the plants reached a height of about 6 ft., the set 
burnt standing shewed a significant lead over the other two which were 
very similar. The experiment is being continued to see whether these 
differences are maintained or increased and the effect of the burning 
without cutting back on the soimdncss and shape of the stems uill be 
examined. The casualties from the burning have been quite unimport- 
ant. 
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SOTE.— Italicised flgnics are slgnlOcantly gteatcr than othcta of the same set. 





10 


(v) Investigations on trees and ceors. 

(a) Seasonal course of Jieiglil growth (Expt. 2). — ^THs study Las been in 
progress for important species for several years no\r, perhaps long enough 
for correlation with meteorological fluctuations. Some preliminary 
compilation work has been done, but detailed analysis remains pending. 

(b) Phonological data {Expt. 1). — The same remarks apply as for the 
foregoing investigation. 

(c) Inheritance of individual characters (Expts. 7 and 67).— Seed 
of solid bamboo was received from Aiigul division and stock raised for 
further study. Seedlings were raised from seed from frees suspected 
of being hybrids between Terminalia iomcnfosa and T, arjuno ; they 
allowed a certain amount of variation and arc being kept under observa- 
tion. 

(d) Inheritance of climatic race characters (Expt. 6). — Work was 
cCntinued with all-India teak seed origin investigation, stock being raised 
for all the 11 origins under trial. Very marked dift'crences are apparent 
in germination, appearance and early development, Jind this co-operative 
study will undoubtedly lead to useful results. 

(e) Inheritance of physiological race characters (Expt. 6) . — Small 
plantations of Butea and Schloichera forms reported to behave dilferently 
under lac culture were completed and extended. 

(/) Soil Quality Class indicators (Expt. 49). — ^The q^uadrats in planta- 
tions of different species were continued and some new ones added to 
follow succession in societies of the more conspicuous soil covers. 

(g) Congestion in bamboo clumps (Expt. 8), — The required set of 
plantations of different origins was completed and many of the clumps 
are re<ally big enough to permit of experiments on the possible causes 
inducing congestion. Field observations w'ore also collected in' the 
IToshiarpur and Lansdowmc bamhoo forests. 

(h) Effect of autumn irrigation on leaf fall of teak (Expt. Cip. — Tl\e 
conclusion reached last jear was confirmed, that under Dehra Dun 
climatic conditions, abiindance of soil moisture makes "no difference lo 
the date of the drying up and falling of the leaves. 

(vi) Arteficiai. Regeneration. 

Weather conditions affecting results were as follows. The 19.3i 
monsoon rainfall was low but well distributed, and tlie 1931-32 pplcl* 
weather was completely rainless and conseqnontly nearly free 'irom frost. 
The hot -weather was fairly normal though very dry. The 1.932 monsoon 
broke on July 6th and was very strong and exceptionally well distributed 
providing conditions too moist for species more adapted to drier climate 



or soil, so that dninping off wrts prevalent. The 1932-33 cold weather 
was also fharkcd by gobd rainfall, witli some frbst. 

(ft) Line sowinj/s (Expt. 14) w'ere tried vidth Chloroxijhn sivietenio, 
Soymidd febrifnga. Lnnnca yrdndis, ildttotm philippinensiSf JSvgenia 
operculata and Temimlia chchuJd, both in the open and in shaded lines. 
All made a satisfactory start but the Soymida largely damped off later 
particularly in the shaded lines. CaraUia integerrima and Celtis Mranda 
sown in I93t mostly died during the cold weather, Plerospermvm accri- 
folium and TerminoUa cliebtih contmuing to develop. 

(h) Pains entire transplanting in the open (Expt, 18). — The following 
species were fried in 1932, the survival percentage at the end of the 
year being given in brackets. Chloroxylmt sipietenia (84%), Lannea 
grnndis (90%), CaraUia integernma (83%), Eugenia operculata (98%), 
Schleicliera irijuga (5%), Plcraspermum dcerifolium (91%), Btereospermum 
suaveolens (86%), MalloLus philippincnsis (78%), and Erythrirta suberosn 
(73%)- Until the plants have got over a dry season no practical con- 
clusions can be drawn. 

The folloydng results were obtained at the end of the second growing 
season wth species tried in 1931, the figures giving initial and final 
survival per cent, BauJiinia retusa (7d-39%), Celtis ielranda (44-16%), 
Pinus longijdlia with naked roots (26-2%), and Pterospermum aceri^ 
folium (85-19%). The heav}' casualties during the hot weather are in 
part asoribable to the exceptionally dry conditions. 

(c) Rains entire transplanting in chared lines (Expt. 19). — Thefollowng 
species were put out in 1932, the .survival per cent at the end of the year 
being given in brackets, GMororylon sivklenia {nil), Lannea grandis 
(59%), CaraUia integerrima (76%), Eugenia operculata (96%), Schleicliera 
irijuga (35%), Plerosjiermum acerifolium (99%), Btereospermum suaveolens 
(38-6%), Mallotvs philippin&nsis (37 '6%), Erythrina suberosa (29%). 
For the species tried in 1931 , the following figures shew the fall in survival 
per cent during the second growing season. Pterospermum acerifolium 
(91-70%), Celtis ietranda (92-82%) and Schleicheia trijuga (86-66%). 

{d) Winter transplanting in the open (Expt. 20). — ^In February 1931 
four species were put out and the survivals in December 1931 and 1932 
were as shewn l—Hymenodiclyon exedsum (89-80'%), Broussonrtia papy- 
rifera (80-76%), Schleicliera trijuga (12-12%), and Oedrela toona (5-5%) 
bearing out general experience that the first h6t weather is the critical 
time. The following species were added in December 1932 ; — Lannea 
grglMiSffihloroxylen sioietenia, Soymida febrifuga, Malhtus philvppinmsis, 
Litsaett’pplyafithja and Eugenia jamholana. , 

t (e) stump planting in (he open (Expt. 23). — Only Erythrina 

suberosa was put out in February ,1931 ; amwivals fell from 73 ,t6 66 
per cent during the seeondyeai but the growth was cxceptionally-vigorous. 
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In Tebruaiy 1932, Btdea frondosa and Albizzia lehbek stiim j twere 
planted, of whict the latter failed largely bnt the jBvfea gave 75% Biirvival 
in December 1932. The following species were added during Decemher 
1932 : — Acacia arabica, Anthoc^Tialus cadamba, Gaivga fimmta, Ery- 
thina suberosa, BavMnia relusa, and Bauldnia variegala. 

(/) Bains skimp planting in the open (Expt. 21). — ^The following 12 
species were put out in July 1932, the survival per cent at the end of the 
year being given in brackets. Plerospmnum aceiifolium (93%), SeJilei- 
chera trijuga (92%), Phoebe lanceolata (99%), Aleurites fordii (100%), 
Bavhinia variegala (89*1%), Adina cordifolia (85*8%), Albizzia lehbek 
(100%), GeUis telranda (94-3%), Acacia ardbica (89%), Banhinia rditsa 
(64^), Gedrela toona (100%) and Pistacia integerrima (2%). 

Of the species put out in July 1931, the percentages shewn below 
have survived to the end of the second growing season. 



1931 SAtKS STUMP PLACTIKO 

u; TBS OF£B. 

Spcoics, 

Planted 

on 

Survival 
per cent 
on iBt 
January 
1932. 

Snnival 
per cent 
on let 
January 
1933. 

p 

Bomarks. 

Adina sessilifolia . 

22nd Julv 
1831. 

100 

54 

i 

Tho Santalum and 
Xylia mostly died 

Albizzia lebbek . . . 

9fch July 
1931. 

100 


during the cold wea- 
ther, whilst for tho 

Broussonelta impt/rifera 

8th July 
1931. 

100 


other species, casual- 
ties chiefly occurred 

Buiea frondosa , 

8th July 
1931. 

98 


in tho hot w'eathcr. 

Cedrela ioona 

t 

7th July 
1931. 

100 

98 


Lannea ijrandis . 

6th July 
1931. 

100 

. 89 


Phoebe lanceolata 

14 th July 
1931. 

100 

mm 


Sanlalvm album 

r 

Gth July 
1931. 

80 

n 



Terminalia myriocarpa 

7th July 
1931, 

37 



Xylia xylocarpa . 

7th July 
1931. 

08 

H 

r *C~ 




In this connection, the early use of teak'fjti^ps'.ih Travancor^ as 
recorded in The Indian Forester should be inentioned as t^qJImis the 
fact that fm‘ther evidence has accumulated that rmder ord^*^}' condi- 
tions there is no risk of the starting of rot by using the prcfliod. 


i 








18 


{g) Jiains sUimp planting in cleared lines (Expt-. 22). — The following 
eight species were pnt out in July 1932 : — 

(1) Pierospemum acerifolitmi, (2) SchleicJiera irijuga, (3) Phashe 
lanceolaia, (4) Aleurites fordii, (6) Bauliinia variegata, (C) Albizzia 
Icbbek, (7) Gedreh loom, (8) Acacia arabica. Survivals in December 
1932 vrere 90-100^ for all. 

Of the 1931 trials, the following sur\'ival perrentnges were recorded 
at l,lie beginning and end of the second year : Broussonetia papyrifera 
(86-70%), Albizsia lehbch (98-94%), Butea frondosa (100-98%), Ccdrela 
loom (100-96%), and Xylia xyhearpa (44-20%). 

(7<) JEffcct of injury to stum 2 )S (Bxpt. 30). — ^Two forms of injury were 
fried in 1931 whb Gmclina arborea and teak stumps, stripping about 
one-third of the bark, and bniising with a hammer. The stumps were 
planted in pits with decayed leaf mould in order to approximate more 
to forest soil, probably more favourable for bnclerinl or fungal nttadc 
than the experimental garden soil. No significant differences were found 
between the several treatments. 

(f) Storage of stumps before planting (Expt. 31). — 250 teak stumps 
ma(ie on 5th July 1932 were planted in comparable lots of 50 stumps 
after an exposure of 0, 0, 9, 15 and 21 days to snn, rain and wnd, in a 
heap on a cement floor ; it must be remembered that there w'as more 
or le.ss rain on 15 of the 21 days. At the cud of the growing season, 
the record w’uS as follows, the 1931 experiment under less favourable 
conditions being also included ; — 
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Storage, as found in'the experiments of previous years, makes surprising- 
ly litlJe differ^ ned in survival or dovelopracnt. 

(j) JSarVp^itantiug of slumps' miliovl irrigation (Bxpt. Gl). — This 
was repeat cd'^wi^H^tgak, twelve sets being pnt out fortnightly, begin- 
ning, from thc'’''\;^l/ Af,7Gan,uary to the break of rainSj just as had1)C0n 
done iV/h^jtwo pre^'ious years. 

Thc’resiiiIs*pro\’ido a general confirmation of those already. obtained, . 
that a quarieji’W a third df the stumps put' out, in January or February 
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survive and shew a better average height than the nUrntial monsoon 
planting. This year, however, the height superiority is slight, and hot 
weather planting, including the set put out 20 days before the monsoon 
broke, suffered very high mortality. It is intended to repeat this experi- 
ment a few times more for correlation of results with weather condi- 
tions, but it is now sufficiently established tliat for the Dun climate, 
spring planting is too much of a gamble to be a practical proposition) 

(k) Number of plants per patch. — ^Work is being continued on this 
point which should yield statistical evidence on the subject of root 
competition, but there is nothing to report at present. Experiments 
with Firms longifolia and Tectona grandis were started and have pro- 
gressed satisfactorily so far. 

(Z) Branch cuttings (Expt. 32). — ^Propagation b 5 '’ branch cuttings 
of Mclia azedarach, Ficus glomerafa, and Ficus roxhurghii, planted on 
24th June 1 932 after a shower of rain, proved a failure, though the mon- 
soon set in well 10 days later. 

(w) Twig cuttings (Expt. 76).— The results obtained in a propagation 
bench constnicted and maintained on lines which have proved very 
successful in England, were disappointing. The twigs were kept green 
and healthy for several weeks and the cut ends usually callusscd over, 
but with occasional exceptions, only feeble root development was obtain- 
ed, or no roots at all (Quercus, MacMlus). 

(n) Comparison of nursery stock and natural seedlings (Ez^it. 56). — 
Eugenia jambolana jungle transplants were compared with two sets of 
nursery teausplants, one being dog up from the nursery bed at the same 
time as the jungle ones and one immediately before planting. At the 
end of the first growing season no significant difference was found between 
the three sets, either in height growth or survival per cent. In all cases 
the survival per cent was more than 90. This confirmed the 1931 results 
with this species. 

(o) Comparison of nursery and forest slumps (Expt. 46). — It was 
reported last year that with Dalbergia sissoo, forest slumps gave |rds 
the survival of the nursery stock, but the same height growth in their 
first growing season : the same relationships have persisted to the end 
of the second season'. 

(p) Comparison of sowings, transplants, and stumps (Expt. 53). — 
Four species were used, indicating a higher survival and better height 
growth with teak stumps, higher survival (100%) but poorer hei^it 
growth with BavMnia variegata stumps, and lower survival but better 
height gro^vtb with Acacia catechu, illustrating well the great variation 
to be,, expected with different species. Marked superiority was found 
in height grovdh from stumps and transplants of Gmelina over direct 
sowings. These results refer only to the end of the first growing season, 
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an important point as is shexm Ijy the 1931 experiment with Teminalia 
lomcniosa. In this, survivals at the end of 1931 were 96%, 92% and 
90% for transplants, stumps and sowings respectively, but at the end 
of 1932 had become 74, 2fi and G6 respectively ; despite their casualties, 
however, the stumps retain their superiority of neurly 100% in average 
lieight. Ex})ericncc with Acacia calechi is similar except that the 
sowings which w'cre far behind in height after one season, have caught 
up to the transplants in the second, the stumps maintaining a 50% 
lend. 

(q) Soil u'orMng %cki'ccn lines (Ex^it. 68). — Teak lines were found 
in a previous experiment to respond to an appreciable extent to soil 
working at the end of the rains. A repetition commenced at the end 
of 1931 has not given a similar result, the booing having been done on 
5th Decemhor lO.*!! an<l 3rd October 1932, final measurements being 
taken in Sforcli 193.3. 

(r) Araucaria cunninghavni qUantation (Expt. 68). — Tbe small planta- 
tion started in June 1931 is doing well, having reached an average licight 
of about 3 feet with only 2% casualties, hut it. was a good deal damaged 
by hail at tlie end of the year. 

(vii) Nukseby work. 

In addition to raising slock of various species for uso in the, experi- 
mental garden and demonstration area, a fow' e.xpcrimcnts on n«r.sory 
practice were also carried out. 

(a) Mamning of nursci'y beds (F.:^l. 16), — ^The relat.ivo value of farm- 
yard, artificial farmyard and green manures were tested with teak 
(I’raVancorc seed). The results of experiments made during the last 
six years were summarised and published in tivc May 1933 issue of The 
Indian Forester, with special regard to the utilisation of vegetable waste 
in the form of * arUfidal farimjard manure \ The method is decidedly 
a useful and economical one for permanent nurseries. 

(h) Nursery bed shades (Expt. 14).— In 1931, 6 t.ypes of shades, 
niz., batten .33% and 60% shade, bamboo chirk, thatch and iron sheet, 
were tried using sal as it w'as known to do better witli a certabi amount 
of shade. Assessed on the best plant per ruimitig foot of drill lines 
> tbe complete shades J)Oth gave betier lieigbl and survival than the 
unshaded conti’ol and the p.u’tially shaded beds gave the same results 
■ as t-hc total shaded. Eoth fro.st and insolation arc in q^uoshiou. The 
liattcu and chick shades havd the merit of convenience in handling 
but arc more expensive than i>hc tlHileli if this does not have to bo pur- 
oliased. 

(o) Jl'eaf control hi nvrscHes (Expt. 45). — Taper imilch was again 
compared with weeded beds for Dnlber^ia latifoUa, The f-olal dry 

B 2 
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weiglit of T\’ccd growth was not very different but the prepared lines 
shewed a small b\it significant superiority in height. On iho whole, 
the use of paper mulch has not proved worth while. 

(viii) jMiscisLLAxnouiS. 

(a) Effed of TepJirosia Candida on soil moisture (Expt. G4), — ^The 
1930 experiment was repeated in 1931 with teah (Coorg) stump planted 
6'x6' in April 1929. TepJirosia was sown in April 1931 on worked 
lines feet broad between the leak lines. Soil samples were taken 
on 30th October and 17th November 1931, and again on 21at April, 
18th and 29th June, 3rd and 18th October, and 2nd November 1932. 
The 1931 dry weather samples had shown more moisture for the TepJi- 
rosia area, but the 1932 samples showed less at all depths (6"-24") and 
on all the above-mentioned dates. The weather conditions in the two 
years were not sufficiently different to account for this, and the cause 
may perhaps be found in the much more vigorous growth of TepJirosia 
and smallness of the teak plants in the 1932 03q)eriment as compared 
with the 1931. 

{b) CJtanges of soil consequent on afforestation (Expt. 48). — ^An initial 
set of soil samples from the four working circle.s, vis., cJiir, sal, rose- 
wood and teak were taken in 1927 before the plantations could have 
affected the soil. After 5 years, a second .«5et was taken and analysed 
by the Biochemist. 

The figures appear to shew that the top layers (up to 18" depth) 
have become more porous after the afforestation. Nitrates wore found 
to be in greater concentration in the top layers but the organic matter 
and the moisture fell throughout. Further quinquennial analyses are 
needed before any conclusions can be drawn. 

(c) Cover crops. — Frost has ^^rtually killed out the TepJirosia linc- 

loria and indigofera endecapJiylla experiments which were promising 
enough. WHiercas a dense cover of TepJirosia Candida was found definite- 
ly to raise the mortality of small teak from frost, with clear indications 
that the reason is lowering of Soil temperatures by shading from winter 
sunshine, a light cover of indigofera tincloria appears to haye protected 
sal sowings of the year. ’ , , 

(d) Effect of grass in irrigated pJantalions. — An investigation of the 
soil moisture with four tjqpes of cover, viz., gras-j only, trees only, gr.nss 
under trees, and no cover, was laid out iu Chh.iuga ^anga plantation 
of the Pimjab in collaboration uuth the PxoAnneial Silviculturist.'' The 
moisture content, (down to 30' depth) was determined at Behra Dun. 
Two years’ work has shown that the grass plots had .a better moisture 
per cent practically at all depths and at all times of the year. The 
others in order of superiority were the grass-undcr-treeS,. trees only and 
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no cover. T^om l.his it is evident that removal of grass, liowever desir- 
able on oilier grounds, does not improve the water economy. 

(c) Methods of worJeing bamboos for imximnm sustained yield in 
quantity and value. — ^l?xperimpntal plots were laid out in Punjab (Hoshiar- 
jnir Division) and in the United Provinces (Lansdownc Division) 
after discussion with the local authorities. In Lansdownc Division, 
insect attach on the bamboos and overhead cover arc important prob- 
lems and the cficct of burning had also to be tahcii into accoimt. This 
work involved selecting, cleaning and measuring a total of 2,227 clumps. 

(ix) Beolajiation and aefobestation. 

It was hoped that the stocking of the 200 acres of demonstration 
plantations had been completed in 19.^1, but frost and drought killed 
most of the soinugs of 19.31 and they had to be done again in 1932. 

(a) Sal working oirdc. — A total area of 4 acres was sown with Hoshiar- 
pur, Gorakhpur small-seeded, Khcri, Ilaldwani and local 
origins. 

(h) IHnus longifolia. — 1\ acres were sown with Nainital, Hazara, 
Lansdownc, Chaln'atn and local origins. 

(c) Uosewood working circle. — The one remaining compartment 
was planted up with stamps and 2,700 casualties replaced 
elsewhere. 

{d) Teak working circle. —2,300 casualties were replaced in com- 
partments of Burma origin by stump planting. 

II.— STATISTICAti WORK. 

(i) Yint.D Tabt,bs. 

Tlie chief work of the year has been the compilation of multiple 
yield tables for Cednis dcodara, giving crop values for dift'erent grades 
of thijmings. These are the first tables of their kind in tndia, and re- 
present a commencement on a line of work bound to become progress- 
ively more important. , A publication on the Rubjcct is now in the Press. 

A yield tnhh' for Quercus imana has been taken in hand. This species 
does not produce definite annual rings in its timber, and the tables are 
based in the first place on diameter and top height, iuslt'ad of ago .and 
site quality which is the usual method. A special study has been made 
of methods ‘of indirect determination of age and the rosulhs used to • 
transfer the data'’'‘to an age 'basis. These computations arc nearing 
completion, 

' Compilation of stem disfcriimiiou data for sal was also skrtod as 
the need for^daita hi this'.fiold is being keenly felt in connection with 
yield rcguIatioiflj;t working plans. 
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Crown diameter data ior deodar were collected in tlie sample plots 
of the Chalirata Division, United Piwdnces, hy a field patty under 
the Experimental Assistant to supplement a set collected in Knlu l)y 
the Punjab Silviculturist. This was done on the lines of recent work 
in Europe, in connection with the multiple tables, to obtain gi-owth 
statistics for trees developing under optimum conditions of crown and 
growing space. 

In connection with the measurement of standing trees, a field test 
was made with the sectional ladder constructed in the Institute. The 
results were decidedly encoirraging and it is hoped to improve the ladder 
on the basis of experience gained, and to make furtlicr tests under 
typical conditions in hills and plains. Trials have already been made 
with instrumental and photographic methods. 

The records of 298 sample plots were received for computation. 
Of these, 100 were for new plots, 194 for old plots remeasured, and 4 
were for temporary plots. 

The distribution of these plot measurements by provinces is 
as follows : — 


Provinoea. 

No. of non 
purmanent 
sample 
plots. 

JTo. of old 
pcimaneni sample 
plots re* 
mcasnicd. 

No. of 
tomporaiy 
plots. 

Bengal .... 

25 

31 

1 

Burma .... 

8 

77 

• * 

Contra’ Pro\ inccs . 

« • 

1 

• • 

Punjab .... 

21 

44 

• • 

United Pnitiaccs . . 

J 

41 

• • 

Jammu and Kuebmir . 

46 

• • 

3 

Total 

WO 

194 

4 
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The largest mimber of permanent sample plots for a single species 
is 343 for Tectona grandis, distributed over eight provinces though two- 
thirds are in Burma. Shorea robusfa has 325 plots distributed over 
five provinces. About 30^ of the total number of plots are for the 
coniferous species, about 40% for sal and teak, and the remaining 30% 
for the other species. 

The following statement shows the progress made -in laying out 
plots for the species listed by the Silvicultural Conference in 1929 as 
requiring jdeld tables. Pi'ogress is obviously slow, but it is to be re- 
membered that for most of the species plots are only available in young 
plantations ; actually only nine plots have been added during the- year. 
As noted above, it has been possible to compile provisional tables for 
Quercus inmna. Of the remaining species, Acacia catechu and Termi- 
nalia tomeniosa are of widest intere.st. 


Spedes, 

Assam, 

Bragal. 

BIhnr 

nnd 

Orfesn. 

Burma. 

Central 

Pro- 

\lnrc8. 

Untfrd 

Pro- 

\Ince<. 

Total. 

Added 

slnee 

Alorch 

1020. 

Atuda eatteliu . 

« 

• « 

4 • 

4 4 

2 


7 

0 

3 

Aeaeia araVira . 

• 

« « 


4 4 

4. 

• • 

.. 

4 4 

>4 

Almtt ntpaUluis . 

• 

4 • 

8 

4 4 

• 4 

4 » 

4 . 

8 

7 

Catmrina egiiUetifolia 


• , 

• • 

9 



4 4 

9 

•• 

Cryptonew japonica 


.. 

13 

4 4 

.4 

• » 

• 4 

12 

11 

Dalbcrgla iattfolia . 


. , 

4 • 

.. 

4 4 

4 • 

1 

1 

1 

Eugenia jambolana 

• 

. • 

*4 


4 4 

• t 

8 

8 

4 

OnieUna arhorea . 

• 

3 

11 

o 

8 

t • 

2 

25 

0 

AfielitUa ehampara 


4 , 

4 

4 4 

4 4 

4 4 

• 4 

i 

1 

JticMia rxerUa . 


. • 

2 

4 4 

• 4 

• • 

• 4 

2 

2 

Quercus ineana 


, • 

• , 

• • 

4 * 

• 4 

31 

31 

1 

Terminuha ntyrioeurpa 


■1 

8 

4. 

-4 


« 

0 

0. 

I’erminulia iomentosa 


H 

■ 

10 

11 

1 
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32 

6 

rom. 

• 

3 

40 

21 

21 

1 

01 

163 

40 


The total numbers of permanent sample plots on the records dming 
the last 3 years are as follows : — 


1930- 31 1,246 plote.' * 

1931- 32 • . . , . 1,227 plots. 

1932- 33 1,425 plots. . 

Thus there has been a not increase of 98 plots during the year all 
laid out by provinces. Only 163 files were computed dining the year 
as compared with the record number of 444 dealt with the previous 
year. This was due to the staff of this section being* largely engaged 
on special computation work mainly in connection with the deodar yield 
table. * 
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(ii) Volume tables. 


Two statistical parties toured during tlic winter for about 8 week 
in the Haldwaui Division, United Provinces, and collected tlic follow- 
ing data : — ■ 








NoMDini or treks MCAStmED. 

l 


Spcoics. 












Slandni'cl 

Commercial 







\oluni('s. 

volumes. 

IlahpUlea wlcgtifolia 

• ■ 

• 

• 

• 

• 

231 

228 

Jimiba-x malabantuui 

« • 

• 

« 

• 

« 

87 

212 

DaVurgia sisfoi 

• « 

• 

• 

• 

• 

29 
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The work of the parties was inspected while in progress by the Statist- 
ical Assistant. 


Volume tables for Holoplelea int^grifoUa {kanju) and Trewia nwM- 
fiora igulel), in United Provinces, and for in ilabmouin {semcil) 

in Central Provinces, were published. 

m.— MISCELLANEOUS WORK. 

The chief items of work undertaken during the year were : — 

(a) Comjiutation of commercial volumes for 2,87d teak trees (Alla- 
pilli Range, S. Raipur Division, Central Provinces), and 
compilation of a volume table from them. 

{b) Computation of commercial volumes of 504 sal trees (Kolhan 
Division, Bihar and Orissa), and compilation of volume tables 
from them. 

(c) Computation of stem analysis data for teak, 76 trees, Burma. 

(i) PnoTOGBAmro SEotioN. 


The routine work dealt with compares with the previous years as 
, follows; — 

’ V ^ 



Hogntives 

made. 

A 

Prints mado. 

Lantern 

alidos 

mado. 

1930*31, * # * • • 




1031-32- ’ . ' , 




1032.33 * 

' 




Totai. a® ehd or 1032-33 . . 

Bi 

7,017 

232. 













^2 

In the ini crests of retrenchment, the services of the head photo- 
grapher had to be dispensed Tvith from 13th August 1932, since when 
all the work lias been done by the assistant photographer who fortunately 
has several years experience in the section. 

Of the new negatives, 192 were taken by the Silviculturist on tour 
in seven provinces, 150 concern the Timber Testing Section, and 335 
were new subjects taken at the Reswirch Institute. 288 photographs 
have been received dii-ectly or indirectly from the provinces forming a 
very useful addition to our collection, but one which might well be far 
larger. 48 photographs were utilised for illustrating publications of 
vai'ious t 3 'pes. 

The usual annual collection of selected silvicultural photos added 
during the year to the Central and Provincial collections was circulated 
to all provinces and extra prints prepared as indented. A considerable 
amount of work was undertaken for the Punjab Silviculturist to bring 
bis recently organised print collection up to date. 

A number of stereoscopic photographs have been taken during the 
year, and are considered decidedly helpful for certain silhiects where 
depth of view is essential, notably sample plots, thinnings and some 
other experiments. Some photographic tests were also made in con- 
nection with the measurement of standing sample trees in sample plots. 

The silvicultural specific collection now has 3,601 prints, and the 
general coHootion 2,662 prints — of course some photographs arc dupli- 
cated. These collections made steady progress, but at a disappoint- 
ingly slow rate, so that it is usually difficult to meet a request for a 
photograph suitable for reproduction, for any specified subject. 


(ii) Records. 

Referencing work lias nearly kept up with new forest literature 
coming in durmg the year, and one or two of the items of arrears have 
been worked off. As noted last year, much of this work can only be 
done by title, even where close scrutiny seems calledifprj and there is 
an ever-accumulating pile of selected articles by forest' research workers 
in various parts of the world, awaiting attention. Another urgent need 
is the examination, weeding and sommarismg -of the exisfeng files on - 
general silvicultiu’c, with the ultimate view of .'preparing tt'compilatiou 
of existing Indian silvicultural knowledge to serve as a' starting point 
for fgrtiier work. The amount of material on the specific ledger files 
is now so great that a complete revision of Troup's Silvicullwe of 
hi^ian Trees (1921) is out of question, and the best line of work would 
appear to be a gradual revision of the most important species or groups of 
species, soqxowhat as is referred to above for Chorea rd^usta.'"** 
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' AVith. tlic addition of 22 specific and 32 general ledger files, the number 
of citn-ent files now stands at 1,173 Specific and 4.21 general. 

Tliere were 89 additions to the library wbicb now contains 91 G volumes , 
including 323 of bound periodicals. A list of important additions with 
biief notes on eaob was ciroulaled to Provincial Jlcsearch Olficcrs as 
usual. 

The available information on two important subjects 2-7/e Problem 
of the Pure Teal' PlaiUalion and The ImjmHavcc of the Oruiiv of Seed 
used in Foreshy was compiled, in the formei- instanccmainly on the 
basis of 3-cports contributed by the provinces concerned, and published 
as Forest Bulletin 78 and Ind. For. Bee. Vol. XVI 1, Pi-. V, respectively. 
This j/roccdure of pubbsliing up-to-date surveys of existing knowledge 
on leading sihncultural problems appears to liavc been found helpful 
and it is hoped to continue it. 

The results of an independent investigation were published as ajx 
Indian Forest Becord (XVII — IV) entitled The Sutlej Dmtat ; 
Ecology and Timber Ptoduction by Dr. B. Alaclagan Gorric. 

(iii) WoBKiNG Plans. 

Notes have been nTittcn on 17 draft working plans during the year, 
from 9 dilfereut provinces, ami the suggestions made have very generally 
been adopted. Tliis work talces up an appreciable proportion of the 
Silviculturist’s time, but is well worth it. 

(iv) Museum. 

Work continues on the large scjdc models of silvicultural systems, 
that illustrating conversion to uniform with clear felling of irregular 
forest, and tamgya regeneration having been eomplcted, and various 
improvements made in the older .exhibits. The sixth model repre-sont- 
mg the strip system is now ujider construction. The XJi’cparation of 
these models were primarily undertaken to facilitate technical insfeiuc- 
tion of ’forestry students, but the museum has a wider ax)peul and tliere 
have been many visitors during tlio ycaf. 

■ ' (v) yXAm? AND TOURING. 

• * 

The SUvicultjijjsli made a tour in the Punjab in May-Juno 1932 wilb 
tbc Punjab SiJvjchlturist to adviso bim wdth regard to research technique 
most suitableTbr the numerous new expciimcntal plots laid out by him 
for study ‘of iv.g‘eneration' problems in fir fore/si. The oxiporimiity was 
'also taken to' im^pect the areas selected as perpetual reserves of un- 
woi’ked forest types, and to initiate some crown measurement work 
rcciuired in connection with thp^new deodar yield tables. The Experi- 
mental Assistant toured in Jaunsar, United Provinces, to collect further 
data On this latter subject, and the Silviculturist joiued liim thorp for a 
few daysio correlate the two sets of figures.. 
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In Jatiiiary-February 1933, tlie Silvioulturist made a long touJ 
covering the sal forests of the United Pro\incos, Bengal, Assam, Bihar 
and Orissa, Madras and the Central Pro\dnces, meeting many local 
officers in each piwdnco for a joint investigation into regeneration and 
management problems for tiliis species. A draft report an as prepared 
and circulated at the end of the year and the final revision will shortly 
be published. 

The Experhncntal Assistant spent 3 weeks in Hoshiarpnr Division, 
Punjab, initiating a scries of experiments for an investigation on modern 
lines into problems of bamboo management. At tbe end of the year, 
he went to Lansdowno Division, United Provinces, to lay out a corres- 
ponding set of plots. The intention is to hand these plots bade to the 
Provinciol Silviculturists coucorned for maintenance after a final inspec- 
tion by the Central Silviculturist, as maintcjiancc should be possible 
locally although the staff was not available for tbe decidedly laborious 
initial work. 

The Statistical Assistant only made short totirs to supervise the 
work of the field parties in various parts of the United Provinces. !Mr. 
Mahendru’s period of deputation after three periods of extension came 
to an end shortly after the close of the year under report, and he will 
bo greatly missed. During the 4 years ho has been in charge of the 
section, tlie standard has been considerably raised and there has been 
a steady output of original work. By dealing so efficiently with all 
mensuration and stalisiioal work, both routine and special, he has very 
considerably relieved the Silviculturist, giving the much needed oppor- 
tunity for developing other activities of the Branch. 

Tiie unpublished report on the tom* made by the Silviculturist in 
1931 of European Forest Research Institutes, was rewritten in the 
form of a scries of artioles each dealing with one aspect of silvicultural 
work, for publication in the Indian Poraler, iu AvhicU they appe-ired 
monthly from October 1932 onwards. 
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CHAPTER ni.— BOTANY BRANCH. 

Systematic Botany . — The systematic study of the Graminaceae of 
Duthie's Flora of the Upper Gaugetic Plain was continued by Mr. R. N. 
Parker. In this connection a paper on the genus Cymbopoyon in North- 
"West India has appeared in The Indian Forester and a new species 
G. osmastoyni was described from the Kheri district. A paper dealing 
with the systematy ol Vitis rvgosa and allied species also appeared in 
The Indian Forester. 

Three other species of forest importance, two from Bengal and one 
from Burma were described. A new genus of the family Dipterooar- 
paceae> Sctiplmk, was described and its relationship with the allied 
genus Anisoptera was discu.ssed. 

A list of trees and shrubs from the Kashmir and Jammu Forest 
Circles, Jammu and Kaslunir State, by W. J. Lambert, I.F.S., was 
published as a Forest Bulletin, Botany Series. 

Work in connection udth a simple illustrated handbook on 40 common 
Indian trees was undertaken during the year and early completion of 
tliis is expected. 

Tovrs . — ^No tours were made by the Forest Botanist during the year. 

Identijieation of speemnxs . — ^798 specimens wore identified during 
the year including a collection of about three hundred specimens for 
the Bengal Forestry School at Kurseong. The remainder were specimens 
mostly sent in by Fore.st Officers from all over India, notably from Burma, 
Assam, the Punjab and the United Provinces. 

Ilerharitm. — 3,376 sheets were added to the herbarium during 
the year. About half of these are foreign specimens obtained by ex- 
change chiefly from the Natural History Museum at Stockholm, Arnolds 
Arboretum and the National herbaria at Victoria, Melbourne, and 
Pretoria, )South Africa. 

Of the Indian specimens a thousand or more were supplied by the 
Forest Botanist, Biu-ma, and the rest was made up of smaller collections 
sent in by forest officers from the various provinces and local collections. 
A collcctjon of abjent a hundred specimens of South Indian plants was 
supplied by the Principal, Agricultural College, Coimbatore. The seed 
and frfift collections were re-anunged during the year. 

Library.— '40 books were added during fhc year in addition to 64 
vblumes of'tliQ U8p.al periodicals. 

' .Arboretum and Fritficetvm. -—hi spile of some inevitable loss due 
to fuhgi,^jnseets and unsuitable climatic conditions the arboretum con- 
tinues to progress favourably. About 50 new plants repre-senting 16 
now species we^c planted out during the year, 
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The arboretum contains a representative collection of conifers "whicbj 
though still young, are well-established and progressing favourably. 
In addition to Ginlcgo biloba, Cunningliamia sinensis, Teiraclinus articu- 
latn. ]]\dringtonia cupressoides, Taocodium mucronatum, OaUilris gluuca 
and Cephalolaads drupaceo, eleven species of Juniperits, ten of Ciipressus 
and three of Araucaria, from various sources, have been gro\vn. 

With the exception of Pimis longifolia and Pinus thunbergii, some 
difficulty has been experienced in raising pines at Debra Dim as they 
do not grow well beyond the seedling stage. The cause of their failure 
is under investigation and may possibly be due to some form of “ damping 
off ” by fungi or to the absence of necessary soil bacteria. 

Of the three ornamental Cassias, C.javanica, 0. nodosa and C. grandis, 
which appear to be only forms of one species, 0. javanica from Bmma 
has already been successfully grown and flowers freely. The other two, 
C. nodosa from Burma and 0. grandis from Hawaii, are also being taded 
with some success though they suffer from frost in the Dun and require 
careful attention. In addition Cassia muliijuga and Cassia nwrginata 
have been successfully raised and are now growing vigorously. 

An Fg generation of an apparent hybrid Terminalia {T. arjuna X 
T. iomeniosa) is being raised ndth the idea of observing the segregation 
of such parental characters as may prove its hybrid origin. 

In the experimental garden several species of exotic tropical grasses 
were tried with a view to finding out their suitability for use as forest 
fodder grasses. Of these the ieff grass {Eragrostis ahyssinied) was found 
imsuitable on accoimt of its low yield and not proving perennial under 
local conditions, but the Bhodes grass {Cliloris gayana) gave more 
promising results by proving percimial, reproducing itself freely by 
suckers and growing luxiu'iantly. Experiments with this and other 
grasses ivill be continued further. 

Work in the fniticetum also progresses well and the plots are now 
becoming well-slocked and representative of • their families especially 
the Legumiao.'sac, Apocynaceae, Bubiaceae, Convolvulaceae, and Ver- 
bonaceae. About 200 plants representing nearly 50 new species were 
planted out. 

In the creeper-house it has been possible to raise successfully such 
frost-tender plants as Coccoloba uvifera'and. Codia'Um variegaiwn and 
also others of shady moist forests such "as Tarakiogenos hiizii, Olea 
lurifolia, Ilctmannia denudata, Govyplwslemma parvijlonm and some 
species of Asparagus, none of which could be successfully grown in the 
open in Delua Dun. ' 

Work in connection with the formation'' of the arboretum has led 
to inoculation experiments with root-nodule bacteria aiid as a result of^ 
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thesfc the growth' of Mvndulea sifterosa, ErylJirim fusca and 

caffra and other plants have been considerably improved. 

Supply of s'cds, — Copies of a seed exchange list, in which seed of 
more than 400 species arc oftered, were distributed to correspondenis 
and their requirements for experimental purposes 8uj)plicd. In addition 
to this 17 indents for seed of forest trees aggregating some 3.000 II . 
in weight were complied uith. The chief requirements are from Java 
for seed of Tectona yraudis, Dalbergia si'-soo and Dalbergia latlfolia ; from 
Botiih Africa for Pimts hngifdlia and Cuprvssus (oyiihuo and from 
Ceylon for Cvprcs&us torulosa. 


> Mycology Section. 

Pool Disease of Shishaiu {Dalbergia sis'^oo). — Twelve inoculations of 
slmliam were made from fresh Pmarhm cultures obtained locally from 
diseased trees .with twelve controls. The result of these inoculations 
appeals satisfactory. Cultural work in thi.s connection is being carried 
on. 

Gmelina die-bach disease. — A preliminary investigation of the disease 
was carried out during the year. A large number of histological examina- 
tions were made of dead twigs, leaf buds and other growing points to 
locate, if possible, the .seat of infection. The soil obtained from pits 
dug in the plantations has also been examined and po.'ssible predisposing 
ecological factors considered. Attempts have also been made to 
isolate the c.ausativc organism. Two types of fungus have been isolated 
from dead tivigs. 

Peridemium himalayense. — ^Thc second part of the investigation 
dealing with the results of inoculation experiments and control methods 
is comiilctc and is being prepared for publication. 

Peridermiuui indicunt.—^The morphology of the fungus on Piwis 
esrcelsa and Pibes rubnim has been worked out. 

Damping off of forest seedlings in tiMrserms.— Observations wore 
made on the germination and damping off of the following forest species 
sown in nursery beds under different soil conditions. Soymida febrifuga, 
Tcrminalia tomaitosa, Dalbergia sissoo, D. latifolia, Ailantlius excelsn, 
Gmelina arbotca. Pirns -caribaat, P. paluslris. Owing to the late sowing 
of the seed and the very bcavy monsoon rains no definite data could 
bo obtained. . ' ' ‘ / ' - - ' 

Cyhural study of ymd-roitingjungi. — Tiic .stock cultures now include 
several important fungi some of winch are palhogenic, .s^ich ns Fonns 
onnosns and several species of Fusarhm, some wood-rotting, such as 
,Polyslicln$ {Polypmvs), sanyUjneu$,'tmd. others somi-paraaitlc such ns 
Ganodsmn hicidtm and Pohjpm iis'gih'us. Some of Ihcae are maintained 
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for requirements in connection with mycological research while others^ 
the wood-rotting ones, are maintained for the requirements of the 
Wood Preservation Section. 

Routine v'orl’. — ^The collection and indentification of fimgus specimens 
from Kulii, Kagan and Kumnon is being continued. It is proposed to 
send man)' of these to European specialists for identification. Some 
good specimens of the white-pine blister rust (Gronarlium ribicoh) and 
Peridermwm indiciivi and of the Gronartium stage on Ribes rvbrum 
have been added to the collections. Attempts are also being made to 
obtain, by exchange, a collection of Polyporaccac and ThdlopJioraceae 
from Bengal. 

A large niunber of enquiries were received relating to the diseases 
of various fore.st ti’ecs and rot in timber. 



20 


CHAPTER IV. - ENTOMOLOGY BRiiNCH. 

Insects atiacMng Shorea rohmia. 

Oiiniage by Ilophccramhyx spinicornis which occurred on a minor 
scale in the Central Provinces, in Dehra Dun, United Provinces, and 
in Vizagapatam, Madras, was easily controlled by standard measures. 

Secondary Borers . — The dying-off of several thousand sal trees over 
aboni 3,000 acres in Plaldwani, United Provinces, ivas investigated. 
The staghcaded and moribund symptoms as.sociated with dry crown 
borers were followed by the establishment of Gcrontha capliosclla, Diorthus 
simplex and Acolesthes liolosericm, while lloplocerambyx and pinhole 
borers were almost completely absent. Gcrontha captioscih, a tineid 
moth, is usually an uncommon insect but on this occasion occurred in 
epidemic incidence. Its attack is associated with a carbonisation of the 
phellogen layer beneath the dead corljy bark which has all the appearance 
of scorching due to departmental burning, but the possibility of its 
being a new disease is under investigation. 

Control measures for the protection of undamaged timber were 
devised and adopted by the "division. Nearly font thousand commer- 
cially useless sal wore felled as trap-trees. 

Similar dying-off on a smaller scale was reported from Dehra Dun 
division. 


Insccl^s altnclcing Tcctona grandis. 

Dihammvs cervinus . — Pood preference experiments were carried out 
with beetles bred from Clcrodendron injnrlvnalum in the laboratory. 
The ovipositing females showed no marked preference cither for teak 
or for Clerodcndron ; the number of plants attacked and the number 
of eggs laid was approximately the same for each host plant. Vitex 
negundo and other controls were avoided. 

The life-cycle was again determined as of one year’s duration, — 
July 1931 to July 1933.. 

The sample plots in Ilaldwani Division, United Provinces, showed 
an increase in incidence from 1930 to 1931 and a fall to 1932. The 
increase was relatively greater, and the decrease relatively less in ,the 
nnweeded areas than in the weeded arcBs. The average incidence 
however ^vas low — ^the cankoied and broken stems not exceeding six 
per cent. ' 

UyUaca puera . — ^Pood preference experiments were imdertalceu Avith 
moths raised from Avild larvae collected on teak. -^A choice of teak, 
Bremm 'latifoUa, Vitex negimdx) and CVlHcarpa arborea was provided 
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in the outdoor insectary. In one experiment tlie greatest mimlaer of 
eggs was laid on teak, and tlie next greatest on Premna. In a second 
experiment 8 days later abundant oviposition occurred on Prcmnn 
and teak was scantily visited. 

Kigelin phinata coppice sboots are reported to be eaten by HyhJaeu 
pvera. 

Amsacta lactinea (Aictiidae) basbeen bred on teak, Clemlendron and 
Vitex. The life-cycle is about two months. 

Hapalia xmchaeralis. — ^An alternate foodplant is Tcctona liamiUonii. 

Parasites and Predators. — New records include a Micrdbracon para- 
sitising the larva of H. machaeralis ; a BracJiymeria and a Tdrastichus 
parasitising the pupa of II, macjiacralis. A species of Monolexis para- 
sitic on the larva of the bamboo leaf roller, Pyrausfa coclcsaUs, has also 
been bred from H. macdiaeralis. 

Acherontia styx is parasitised by Agionimatiis aohcronliae and Stwmia 
cliaUerjeei. 

Predators of teak defoliators have received further attention. Gldae- 
nius rayotiis and CaUeida rapax, carabids, feed as larva and as beetle 
on pneia and maohaaalis ; other carabids, Parem nigrdlineata and a 
Glycia also feed on machacralis ; a mantid, Hestiasvla brimneriana is 
an enemy of pue)a ; XatUhandrvs indkns, a syrphid, preys upon pitera 
larvae. Among the spiders a species is xmder study ; one individual 
devoured 70 larvae and moths of teak defoliators in six months. 

These and previous records show that there are very diverse and 
effective natmal limiting factors that can be put to good use in the 
biological control of teak defoliation. 

The defoliation records under the Nilambur five year plan were 
completed and m.aps prepared. The ecological work propo.scd for llie 
current year was postponed. 


Spike Disease of Sandal, 

Analyses of Collections. — The analysis of the fauna of sample plots 

was continued ; records of seasonal incidence and distribuWn of seven 

families were wholly and of six families were partially complete4. 

« ' 

In three sample plots situated in fecial observation- areas in North 
iSalem the numerical abundance of the sucking insects was found to be 
approximately the same in each plot. Jassids, which constitute about 
three-tenths of the hemipterous popxilation, were equally abundant in 
all three plots ; fulgorids were as abundant as jassids in one plot, but 
only three-fifths as abunda nt in the two other jpilots. The most abiuidant 
scar-making species were Aaopena tiallai- (equally numerous ip the 
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spiked ateas), Petahcephah nigrilinea and Moonia albimacuh(<i, (not 
equally numerous), Pijtjioscopus indicits and Ledra mvtica (relatively 
much less numerous). Together these five scar-making insects formed 
about a quarter of the hemipterous population in eaoh plot and the 
incidence of sjjike was practically the same in each plot. These data 
tally with the evidence from other sources that the intensity of attack 
on sandal as measured by scars is roughly proportional to the disease 
incidence. 

Tlie study of the fauna of six host-sandal combinations in healthy 
and spiked areas has keen concluded and one combination remains to 
be studied. IvToarly 22,000 specimens are involved in these analyses. 
The relative incidence of species in the restricted host-sandal environ- 
ment is found to differ considcrablj' from the relative incidence in the 
region as a whole, indicating that the local insect population frequenting 
snndnl is greatly influenced h}' the proximity of hosts, e.g., the mcmbracid, 
Olinotus oiieraivs is the commonest species on sandal in the general 
quantitative collections, but in the host-sandal combinations it is rare, 
being replaced by Ooccosterpints tuberculutus. The most abnndanl* 
insect on spiked sandal in the host-combinations is Aeropona mdlrii 
a species that is absent from localities where spike docs not occur. 

Taxonomy of Sandal Jnsects.—Wne reports on the identification 
of sandal insects and the description of new species have been prepared 
by spcciab’sts and sent to press, vh . — Cnrabidne by H. B, Andrewes ; 
Neuroptcra by N. Banks *, .Bostryehidae, Scolylidae and Plntj’podidnc 
by C. P. 0. Beeson ; Exocentms by W. S. Pisher ; hicmbracidnc by 
W, D. Funkhousor ; Cicindclidac by W. Horn ; Antbribidac by K. Jordan ; 
Brentbidae by R. Kleine ; Cercopidae by V. Lallemand. These cover 
226 species wbicli comprise only a small fraction of the insect fauna 
of sandal. 

JBionontics of Sandal Ti'ork in inogrcss last year was com- 

pleted. The altoxnate foodplants of some common sandal insocl.s have 
been dcteimincd. Aphid.s, psyllids and tlirips wbicb appeared to be 
rare on sandal were obtained in abundance in the hosfrgioup collections; 

Bionomio work at Bangalore by Messrs Dover and Appana was 
restricted to the life-histories of 12 species. Papers on the sandal ful- 
gorids, Shrima nigroclypeata and EiirybracJiys tomentosa, and the common 
jnssid Petahccphala nigrilinea have been prepared for publication by 
Mr, Pr. C. Cbatlerjce, 

Transmission -Expnimcnls . — ^\Vorlc at^ the sandal spike inseeiary 
in the Indian Institute of Science, Bangalore, concentrated attention 
on transmission experiments enbracing the largest number of apparently 
influencing factors. The essential principal was the introduction of 
infective ” insects on healthy plants for a definite period, after which 
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the plants ^vere pruned to force out tlie symptoms of the disease. Ex- 
periments ■were conducted ■with individual species, groups of species, 
and a heterogeneous assemblage of species. In the first category 226 
experiments, many of which were initiated by Sir. N. 0. Chatter] ee, 
were concluded by hlessra C. Dover and M. Appana dining the year. 
Many more are in progress. Eigh'feeen expei’iments with various groups 
were completed. < 

A capacious outdoor cage containing some 150 sandal plants and an 
average population of 20,000 insect® served as an experiment of the 
third category and for the maintenance of a reserve supply ol sandal 
insects. 

Eesults show that (1) the leaf disease (chlorosis) caused by weevil 
attack did not persist in the new flush after pruning, and further experi- 
ments ndth weevils did not reproduce this symptom ; (2) that spike- 
fed Moonia, Petahcephala and Acropona may produce a condition in 
previously healthy plants that beam a distinct resemblance to spike 
disease ; and (3) that only a very limited number of species arc able to 
sur'vivc on sandal sufficiently long for experimental purposes. 

Experimental evidence as to the existence of an insect vector of spike 
disease is thus still negative, but theoretical considerations based on 
the natural infection of exposed pot plants and the non-infection of 
plants protected by insect proof cages admit the probability of infection 
by an agent moving above ground level. A summary of the results of 
preliminary transmission experiments has been prepared for publication. 

Field collections were made in special areas, which confirmed tlie list 
of probable vectors furnished by the results of the quantitative sim'cys. 

Bamboo Defoliators. — ^Fivc species of Pyralidao feeding on bamboo 
leaves were studied. Pyrausta coclesalis was foimd to hibernate as a 
larva until the end of May. Four generations are passed during the 
year with defoliation mainly during the monsoon period. The cater- 
pillar moults six times. 

Other species are MassepJta absolvtalis, and GlyphoUcs indka. The 
carabids QaTMda splendidula, (7. raptiXy G. pallipcs and QhXamvus layotus 
are important predators of the caterpillais. 

Bamboo Borers. — ^The project in Which bamboos felled fortniglitly ~ 
■were exposed to Dinoderus attack was completed and the .incidence of 
damage analysed. Strength ■tests carried out by thotTimber Testing 
Section showed that there is a distinct loss of stteifgiai on the average 
^when the number of borer boles approaches 205 per six foot length but 
that there is no constant relation betivcen the amount of' borer' attack 
and the strength of the.specnnen,.c.^,, -tlie three weakest pieces con- 
. tamed 5 bore holes and .one 'with'mo'derately high stren^h had 143 
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holes. Talcing 10 holes as a defect sufficient to reject the bamboo for 
liighest quality purposes it was found that 68 per cent of the material 
was sound at the end of 1^ to years. 

The habilit}'- to damage varied throughout the year being least in 
bamboos felled from mid June to the end of July and highest in fellings 
from the end of December to May. 

The safest period to fell bamboos is at the end of the hot weather 
and in l.he first month of the monsoon, and the next best period is from 
the end of f.ho monsoon to the beginning of the cold weather (mid October 
to mid December for Dehra Dun). 

No benefit is obtained by storing bamboos in the shade. Antiseptic 
treatment tests indicated that soaking in 2 per cent sodium fluoride 
m an open tank for at least 5 hours and slow cooling for a day gave 
practically complete protection. Creosote and fuel oil, “ celcure and 
salt solution were not beneficial. Smoking gives no protection. 

The phases of the moon do not influence the liability to attack. 

Bsligmem cJdnensis and OyrtofracJiehis longipes are reported to be 
serious pests to growing bamboo: 

Deodar Nursery Insects , — ^Insect conditions in deodar nurseries in 
Chalcrata, United Provinces, were examined in Juno. In the seed beds 
fresh damage by cutworms was practically negligible—it is believed 
to occur much earlier in the year. In these seed beds a half to almost 
the whole of the mortality may be ascribed to causes other than insects. 
In the transplantation beds the one year old 'transplant is subject to 
attack by cockchafer grabs, which are responsible for as much as half 
the total mortality, the remainder being due to causes other than insects. 
In the second transplantation beds, with transplants 2 years old and 
over, mortality due to various factors including defective cultural 
operations was found to be high. Of the total casualties cockchafers 
were responsible for 10 to 30 per cent. Insects are apparently of less 
importance than arc other' factors causing the death of deodar plants 
between the ages of 6 ajid 30 months. The importance of cutworm 
damage in the spring will be studied "next season. 

Gamari Tnsedk — Calopepld leayana. — ^Further experiments with 
artificial hibernatio; 9 i shelters were conducted vdthout discovering any 
practical procedure. / • * ' , ^ 

The parasjte Brachjimria was bred .through three generations and 
its life-cyoife "ddia rechecked — while the life-cycle is completed in a 
fortnight. the a^idit flyjives’from Sepfteniber to February, and for three 
months of this period without food.;-,*' ' ' ' 

DoUdcljs and 'Pleroc<jcrpus„ marsupiurn -Borers. — ^A large numJior of 
species o^' Nylebonis and othet ’pinhole borers, with weevils and longi- 
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corns 011(1 bosfcryohids and Dilinmmus and Pimssus wore bred from branch 
and stem Avood of Termimlia m^riooirpx dying in plantations in Assam. 
The diversity and irregular occurrence of the fauna indicated secondarj’- 
attack on weakly resistant trees. The primary cause of the dying off 
Avas attributed to excessive density. 

A mixed borer fauna Avas reared from dying Plerocarjnis mimupiiun 
in plantations in Coorg. 

Shislmni Insects. — The life-history 'of the leaf minor Lcucoplera 
sphenoyrapta was studied and hibernation as moth Avas determined. 
OAdpositiou from OAmAvinterod moths commenced in March. 

Borers of Timbers. — General collection and rearing continued on 
standard lines. Special attention was given to the dislribution and 
food plants of indigenous lyctids in connection Avith Avhioh timber yards 
in Calcutta and Bombay were visited. Eesults Avere summarised and 
published. Material used ns dunnage by shipping IcaA’ing Indian ports 
for Europe Avas examined and its borer fauna reared. 

The borers of setnttl {Bombax malaharicum) u’ere specially studied and 
planks were subjected to bostrychid attack after treatment with antisep- 
tics. 

Termites. — ^Treated test pieces were distributed to various parts of 
India for exposure to attack by termites. During the period of 6 to 
12 months all the antiicptics under test completely protected the Avood. 

General Imeolary Work. 

During the year 5)7 oonsignmonts of attacked raiterial and inseo* 
specimens Averc received from Amrious forest divisions of India for identi • 
fioation, etc. In the luscctary experiments in 385) cages AVerc discon- 
tinued and 295 are still in progress. The total number of insects br(id 
out AA'as 35,876 and of these about 10,860 AVere sot and labelled. 

The local gall-making Psyllidae Averc studied : — Panropsylla depressa 
(leaf galls on Ficus ghmerata), P. heesoni (leaf galls on Lilsuea polyantha), 
Phacopleron hnliyinosum (leaf galls on Gantya pinmta), Euphalerus 
vittatus (on Cassia fisttda), Diaphorina cHri (on citrus), Trioza jambdlame 
(leaf galls on Eugenia janibolana), T. Jlclcheri and Phyllopledu hirsula 
(leaf galls on Tcnninalia tomcniosa) P. mulloticoJa (leaf galls on MaUotiis 
philippinensis). 

Systematic Entomology. 

The greater part of the time of the staff of this section was occupied 
^ in arranging and identifying the A’cry large oollections made during the 
sandal spike investigations, as in the previous year. Most of this work 

has been completed and several reports from specialise ace ready for 
the press. 



35 


TJie number of iuaect. species in tlie coHecUon has been increased 
by 300. The collection of immature sUges has been considerably 
augmented, particularly in beetle larvae. Foiu* papers by the Systematic 
Entomologist on beetle larvae of economic importance wore prepared 
for publication. Numerous papers by .speoiiilisls on material from this 
Institute other than that counocted with the sandal inve.stigatious have 
appeared in various scientific journals. lmj)ortant advances in the 
taxonomy of Indian termites have been mafic by Dr. T. B. Snyder of 
tho U. S. Bureau of Entomology ; a jjaper by Dr. Snyder on now Indian 
species will appear shortly. 

Tours . — By Sir. J. 0. JI. Gardner to Bangalore (Spike Conference) 
and North Salem,' Sladras in April. By Dr. C. F. 0. Beeson to Ranchi 
(Lao Cess Committee) in November and Marcli ; to Haldwani, Cnilcd 
Provinces in Fcbniary ; to Calcutta in November ; to Bombay in March. 
By Mr, N. 0. CbaWerjee in Nartb Salem, H/adras in April-?lay. By 
Mr. 0. Dover to Bangalore, Coimbatore, North Salem and Fraserpet, 
Coorg. By Mr. B. M. Bhatia to Chakraia, iTuitcd Provinces in June ; 
to HaldiiVain, TJiiited Provinces in February j to Bombay in March. 
By Mr. S. N, Chatterjee to Haldwani, United Provinces in April and 
February. 

Ledures . — The course in Forest Zoology foi- the Indian Forest Service 
Class was conducted by ilr. N. C. Chatterjee— thirty lectures and thirty 
hours of demonstrations. 

Mr. 0. Dover delivered a public lecture on the entomology of s])iko 
at Bangalore and atteiidod a syjuposium on spike disease at Coimbatore, 

Museums . — About 160 specimens of damage to timbers by borons 
were added in tlio main hall, and a gallery opened for tlic display of 
damage by defoliators. 

Cliarts and specimens were added in tho museum of forest zoology. 

Library . — 136 books besides periodicals Avore added to the Zoological 
Library during tim year, 

Pvblicalions.—A list of all piiblicatious and articles in scientific 
journals is given in Appendix 1. 
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CHAPTER y.— ECONOMIC BRANCH. 

Wood TEonjfOLOOY Section. 

1. liesearch. 

(а) Work in connection with tlie preparation of a hand lens key 
for the identification of importont commercial timbers of the Punjab 
is almost complete. All photomicrographs (X 10) are ready, and the 
Bulletin will be sent to the press soon. 

(б) ‘ Growth studios in some north Indian forest trees ’ were con- 
tinued. 80 micro-blocks were taken from 7 different trees. Numerous 
sections have been cut, and the anatomical structure and micro-chemical 
reactions noted. The investigation will bo continued with a view to 
establishing the results so far obtained, in the light of recent research 
done in European countries. 

(c) Research on the anatomical study of woods of the ludiau Diptero- 
carps was continued. Over 70 authentic specimens have been micros- 
copically studied. More specimens will be taken up for study during 
next year. 

(d) Experiments in connection with the improved method of soften- 
ing micro-blocks in hydrofluoric acid have been continued with success. 

(c) The anatomical study of some Indian woods in connection with 
their liability to attack by Lyclm africamts was completed. The results 
of this investigation have been published in The Indian Forester^ 

(/) The study of the wood of three varieties of Terminalia lomentosa 
has been continued during the year. Both Burma and Madras are in- 
terested in this enquiry. 

2. Idenlificalion of wood. 

Many wood samples Avero received for identification from various 
branches and sections of the Institute. Enquiries were also received 
from outside sources such as ; — 

{a) Chief Engineer, Madras and Southern Mahratta Railway. 

(h) Messrs. H. Dear & Co., Ltd., Calcutta. 

(c) Works Manager, Sloghalpurn, North Western Railway. 
id) Superintendent, Gun Carriage Eactory, Jubbulpore. ^ 

(c) Chief Engineer, South Indian. Railway, Madras 
(/) Birla Jute Manufacturing. Go., Ltd., Calcutta. 

(gr) The Commissioner for the Port of Calcutta. ' 



{7i) Direotot-General of Commercial Intelligence and Statistics, 
Calcutta. 

(i) E. E. Mody & Co„ Bombay. 

(j) Messrs. Bird & Co., Calcutta. 

\h) Chief Engineer, Eastern Bengal Ealhvny, Calcutta. 

During the year under re\ncw 400 specimens were identified. 

3. EaximiMtfioM for fungus. 

Various enquirers sent wood specimens, suspected of having been 
attacked by fungus. The number of sjiecific enquiries re}»lied to in 
this connection was 30. 


4. Special enquiries. 

Several special problems were taken up on behalf of the officers of 
the Institute and forest officers in the province.s. Technical informa- 
tion was also .supplied to other enquirers from various parts of India. 

0. Accumulation of anatomical Hata. 

In course of routbic work, over 120 data sheets were filled up and 
filed for future reference. 

6. Gdlledion of aulhmtic mood spicbncne, 

{a) In India: — Eor the authentic collection 310 wood specimens 
were received from different parts of India. 

Qi) From abroad : — ^During the year altogether 129 wood specimen.^ 
were received from the Federated Malay States and Australia, to wdiom 
thanks are due for helping to make a complete collection of commercial 
timbers of the world. 

7. Distribution of mood spedmensj , ' 

In response to requests from abroad and from various parts of India 
over 800 samples of timber w'crc sent out to interested enquirers. 

- » t 

8. Gmeral. 

T 

The usual course of. wood technology was given to the Indian. Forest 
Service students, , . , , 

Over 150-photomicrograpbs were sent to various persons interested 
in ,woo(i' identification. The -curator of the Lord Keay Industrial 
Museum, Poona, was supplied with 60 jfiiotomiorog^’aphs of various 
timbers and, bamboos ior exlubition in the museum..^ 

9. Publication's. 


See Append I. 
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Timber Testing Section. 

1. Staff. 

Jt was again necessary for tlie sake of economy in material and power 
to work the laboratory and computing office intermittently. Tfiis lias, 
however, helped a great deal in clearing the arrears of compulation work 
and bringing it in lino with the laboratory work. 

2. Special invcslipalions. 

(a) Effect of borer holes on bamboos. 

The study started last year to investigate the effect of ilifferent 
methods of storage on the degrade and loss in strength of bamboos 
has been finished. Attack by boring insects was found to result in a 
considerable reduction of strength, but from the data so far available 
it was not possible to establish any definite relation between the number 
of borer holes present and the degrade, as the strength appeared to be 
adversely affected by other factors in addition to insect attack. 


(b) Method of testing shear. 

A new shearing tool in which friction was reduced by the use of roller 
bearings was designed and constructed, and a number of tests were 
made to examine the accuracy of results obtained with the standard 
shcjiring tool. This investigation is still in inogrcss. 


(c) Holding 2 J 0 U’er of ]ialenl naih'> 

I’ests were made on the holding power of the “ Stronacli patent 
non-splitting nails. Ordinaiy pointed nails and the patent nails were 
driven to an equal depth in different species of wood and the force rc'- 
quired to pull each nail out was noted. The tests were made by standard 
methods taking every precaution to assure similarity of conditions. 
From the tests so far made, it appears tliat there is no important difference 
betiveen the patent nails and the ordinary pointed nJiils either in holding 
liower or in their tendency to split the wood. 


(d) Penetration offmoistureiliroughxoood coatings, 

A study of the resistance offered to the penetration of moisture by 
various types of wood coating was started, but results so • far obtained 
are not very definite. 
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(o) Sailctbilihj of Frkhm** eomposilion forbridgaijirdct' jxtclihffj. 

An investigation as to the Rnilahility oi ** Fridera ” comj^osition for 
use as a packing between bridge sleepers and steel girders was started 
as the result of enquiry from the Railway Board and several tests were 
made on the brittleness, hardness and plasticity of “ Fridera.’* 


(f) TcUiwj of glue joints for Ground Engineer's Liceucci 

An iin})ortaDt addition to the former programme of work was Dm 
testing of glne joint specimens submitted l)y ground engineers of the. 
il\dug clubs of Rulia. This sttidy was tmderlniccn at the rt'qutsst of the 
Inspector of Civil Aircraft and oomplie^s with the spocification.s of the 
British Engineering Stnndard.s iVssoeiation. It is mo^t gratifying to 
note that the quality of the work submitted by the ground engineer.s 
has shown a very substantial improvement wnce tlm timber testing 
laboratory undertook to chock the work. Tlii.s lias lia»1 tlic effect 
of maldng the repair work of aircraft more depcndalile and flving safer. 


3. lioulinc testing. 

The outpiit of results from, routine testing was very much affected 
fay the reduction of .staff. Work was oontinuod under Projeet 1 (Stand- 
,nrd Tests of Small Clear Specimens) and Project 2 (tests of limbers 
m Structural Sim). Tests of glues, plywood and (ea bot'cs were, also 
continued in co-operation with the A^'cncor Scetion. 
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might still be far from satisfactory, on account of excessive cracking and 
splitting of the timber during the dry summer months. 

A new process of kiln drving lias been evolved by Dr. S. N. Kapur, 
OflBcer in Charge of the Section, by whicli this liability to the formation 
of moisture pockets (with the resultant case-hardening of wood) is greatly 
reduced. Any kiln, wliich is fairly air-tight and is equipped in the in- 
terior with the usual heating coils and propeller fans, is good enongh for 
the new process. Briefly stated, after the Iciln is loaded with timber 
and doors tightly shut, the fans are pnt into opiacation, and steam is 
allowed into the heating coils till the air is heated to the required tem- 
peratme, when the steam is shut off and the nh circulation contimied 
till there is no further increase iu the liumiditj' of the air inside. At 
this stage the dampers arc opened to exhausi the used air and to admit 
a fresh* ohaige of ah’, which is again heated and circulated as before. 

If the kiln is of fairly air-tight and water- 2 rroof conslruction, the air 
inside the kiln, which gets faii-ly dry during the heating stage, absorbs 
moisture from the wood and soon gets saturated, as long as the wood is 
above the fibre saturation point. Below the fibre saturation point 
the final hiunidit}’ attained by the circulating ak dei)cnd8 on the mois- 
ture content of the wood at tlial particular stage of drying. At the 
end of each cycle, anj’ moisture gradient developed in the wood is auto- 
matically eliminated, the surface ln 5 'ers remain practically saturated, 
and case-hardening is almost entirely avoided. 

It is interesting to note some of the results that have been obtained : — 

(i) Teimimliaiomnitosa . — If usually requhes (for one inch thickness) 

about 2D days to kiln-dry this wood from the green condi- 
tion, containing about 75 per cent to 80 per cent moisture, 
with very frequent steaming operations during the kiln run. 
Witli the new process the drying was completed in 14{. days, 
and the dried material was found to he in perfect condition. 
After further experimentation it is hoped to be able to reduce 
the drying period to about 30 or 12 days, 

(ii) Bijtterocarpus macrocar jm , — One inch boards were di’ied in 12 

days from green to IQ per .cent ‘moisture content. This 
timber is very difiiculfc to kiln-dry according to the usual 
methods on account of the presence of oleo-resins. The 
condition of the dried timber was excellent. ‘ 

(iii) Termhialta myriocarpa . — One inch boards containing up to 

120 per cent moisture were kiln-dried in less than 11 days. 
The final condition was 'fextrcmely satisfactory. 

Simil.ar good results were obtained witli Atioffcisst/s hfifolia 2}/ X 2\'' 
sticks, MaeJiilus mactanlVa * thick planks, Termwalia fawcvlata 
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1" planks, and Siereosperttntm cJielonotdes thick planks. 

The advantages of the new process arc that : — 

i. It is easy to operate, 

. ii. It requires much less steam, 

iii. Is more economical and 

iv. Produces dried timber of very good quality. 

The investigations on this new process arc still under progress and 
the results quoted above are by no means final. 

2. Effed of vaiious prelmiiiary irealmenis on fhc seasoning of wood. 

There are some timbers which, in spite of the best care under air or 
kiln seasoning, are prone to surface cracking, an example being Ano- 
geissiis' hlifolia. Experiments were undertaken to determine whether 
any preliminary treatment can help in overcoming this difficulty. The 
following treatments were cairicd out : — 

(1) Soalring in water for various periods from to 4 months, 

(2) Boiling in water for 4 and 12 hours respectively. 

(3) Steaming under pre.ssure for various periods. 

(4) Application of a coat of animal glue in aqueous solution to all 

the surfaces of timber. 

(6) Application of a 60 per cent aqueous solution of glycerine to 
all the surfaces of timber. 

The timber {Anogeissvs hlifolia, 2^" X 2?r"), after the various prelim- 
inary treatments stated above, was kiln-dried in an internal !fan kiln. 
It was found that in the untreated lots, the loss due to the increase of 
' surface cracking during seasoning was anything from 21 per cent to 
36 per cent^of the total volume. The least degrade was in the case of 
timber coated with glycerine solution (3*1 per cent), the next being soak- 
ing in water for 1^ months (4*4 per cent). The material is under test 
for effects on the mechanical and strength properties, shrinkage, hygros- 
copicity, etc,, and n report will be issiied during the coming year. 

A similar experiment op Jnglms regia was carried out, and a number ' 
of other species treated more or less, on the above plan are under air- 
seasoning. In some cases, the effect of inorganic liygroscopic salts, 
such, as calcium chloride, is also being investigated. ,It is hoped that 
this investigation may lead to some cheap method of seasoning liardwood 
sleepers without -excessive craeldng and splitting. 

4 4 

' , ’ 3. Air seasoning. 

The practice of stacking small quantities of timber left over from 
material from Project VII was continued.^’' During the year 10 species 
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were added, and the data obtained have confiimed the results repotted 
last year. 


4. Vacuum drying of timher. 

An experiment with Anogeissus latifolia indicated a certain amount 
of success. From an initial moisture content of about 42 per cent, 
the timber came down to 7 to 8 per cent in the case of sapwood pieces, 
and 20 to 22 per cent in the case of heartwood pieces in 166 working 
hours. The vacuum pump, however, worked for 28 hours only. The 
surface cracking was not excessive. The difficulty lies in creating suffi- 
cient circulation of air in the ratified atmosphere inside the cylinder, 
which is very necessary for the proper drying of wood. In this connec- 
tion certain improvements are under consideration, which will be tried 
later on. . / 


5. Ozone drying of tcood. 

A few sticks of Dipterocarpus ahlus (gu jan) were dried under con- 
trolled conditions, with the regular addition of ozone. The experimental 
observations were not complete at the end of the year. 

6. Seasoning of softwood railway sleepers. 

A report on the air-seasoning experiments carried out in the Punjab 
at the end of 1931-32 was issued, and copies were circulated to the autho- 
rities concerned. It is proposed to carry out a further series of experi- 
ments on a larger scale during the winter of 1933-34 at the Forest 
Research Institute, wlicre greater coutiol can be applied than is 
])ossible in out of the way depots. 

7. Shrinlcage tests. 

Slrrinkage experiments on small clear specimens uere continued, 
and five more species were taken up during the year. The scope of the 
expej’imcnts has been broadened so as to give information on the follow- 
ing points : — . 

(а) Total shrinkage from green to air-dried and oven-dried condi- 

tions. 

(б) Rate of slurinkage. 

^ (c) EquiUbrhnn moistoo conteiit at various .relative', humidity 
conditions. ' * . 

(d) Rate of swelling and total swelling at various humidities. 

<e) Rate of absorption of moisture on 'transfer from a lower to a 
higher relative humidity. ^ 
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(/) Effect of various troafments of wood, such as soaking in wjitci, 
boiling, steaming, etc- on the slirinkagc, swelling and I13 - 
groscopicity of tlic wood. 

8. Specific gravity. 

The modified method of determining specific gravity by the Arelii* 
modes principle reported Iasi, year proved quite useful, and the experi- 
ments were continued. Two more species were taken up during llic 
j'car. 


9. MethodfS of determining moisture content. 

An investigation was carried out during tlic yejir into the accuracy 
and reliability of various methods of determining moisture content of 
wood, and it was found that the usual method of ovcn-dr3dng at 100°C., 
and the method of distilling ofi water with some organic solvent like 
xylol or toluene gave practically identical results, except in the case 
of woods containing volatile oils. The difference was found to be con- 
siderable in the case of Gedrus deodara and the investigation in case of 
this timber was pursued in detail. A study of the results obtained with 
12 different samples of Gednis deodara gave a range of l’C4 per cent to 
12T7 per cent for the difference in the moisture content values obtained 
by the two methods, the average figure being 7’10 per cent. This in 
fact represents the percentage of volatile oils (based on the oven-dry 
weight of the wood), w'hich are evaporated off along with water during 
the oven-drying process. It is Ihcreforc evident that the oven-drying 
method is practically useless for the determination of moisture in Gedrus 
deodara, particularly where rcbable and accurate results are desired. 

10. LillooahJdlns. 

The installation of seasoning Inins at the workshops of the East 
Indian Railway continued to run satisfactorily under the supervision 
of the officer in charge of the Seasoning Section. A visit was paid by 
him diming August 1932. At the end 0/ the year, on account of lack 
of demand bf seasoned timber, the kilns were temporarily shut down, 
Jmt it is hoped that they 'will be again put into operation at an early 
’date. ■ ' ' 


11. New cornj/nercial' imlallaiioris. . 

' » » 

It is satisfactory to report that during the year two business firms 
decided, to erect seasoning Idlns at the advice of, .and according to the 
designs supplied, by, this n.ec^ion. These kilo s are ‘in course of erection, 
one at Margherita^ in Assam 'ahd ihg other in Calcutta. Since the pro- 

D 
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cess of kiln-drying lias been greatly simplified, tliorc is great scope of 
expansion in this direction. 

12. Enquiries. 

Dining the year, about 2 dozen enquiries were dealt urith by the 
section on various subjects relating to air and kiln seasoning of timber. 
The erection of the two new Idlns mentioned above is a direct result of 
these. 


13. Publications. 

The “ Report on the Air-seasoning Experiments on Softwood Railway 
Sleepers in the Punjab”, by Dr. S. N. Kapur was published in the Railway 
Board Quarterly Technical Bulletin, Vol. Ill, No. 29, April 1933. 

14. Tours. 

While on tour to Lillooah, in August 1932, a visit was paid to the 
Government Rifle Factory at Ishapore, in connection with their enquiry 
regarding honey-combing of walnut during kiln-drying. 

Wood Pheservation Section. 

1. Worh under Project IT. 

^ Sleepers of the following species were tre.ated with creosote and with 
mixtures of creosote and crude oil, during the year. 

Nuinlicr 

treated. 

Pterosprrmwn acerifoUtm JI. G. . . . . , . 101' 

Kayea assamica M. G. 

A crocaijnts Jr.ixinifolius M. G 200 

Only the ParasJiorea stellaia sleepers from Burma now remain to be 
treated under Project IV. They were not ready for treatment by the 
end of the year. 

2. T oxicity tests with arsenical and other preserxsaiives. 

Preliminary laboratory tests for determining the relative toxicity 
of a number of chemicals agiiinst the bamboo borer {Dinoderxts siJ.) 
were conducted. Arsenical compositions, appojjred to bo the most 
toxic for a unit of money, 

Field tc.sts for determining the relative pcimancnce and the critical 
tofflc concentration for protecting wood from tei-mites ’and fungi of the 
following -wood preservative chemicals were inaugur.ated 
1. Arsenic pentoxide. , 
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2. Arsenic triosdde. 

3. Powell solution. 

4. TLanalitlxU. 

5. Falkamesara. 

6. Colloidal arsenic Iri-sulphide. 

7. Copper sulphate. 

8. Zinc chloride. 

9. Cclciire. 

10. llercuric chloride. 

11. Sodium dichromate. 

12. Sodium fluoride. 

13. Zinc meta-arsenite. 

14. Coal tar creosote. 

16. Fueloil. 

I 

16. Coal tar oreosoto and fuel oil (1 : 1). 

17. Coal tar creosote and fuel oil (1 : 2). 

18. Coal tar creosote and fuel oil (1 : 3). 

19. Coal tar oreosoto and fuel oil (1 : 4). 

20. Creosote fraction (200^0. to 220®C.). 

21. Creosote fraction (220°0. to 246°0.). 

22. Creosote fraction {245®C. to 2C0'’C.). 

23. Creosote fraction (above 260°C.). 

24. Barium hyflroxide. 

The results up to date indic.ate the elEcacy of copper sulphate and mer- 
curic chloride, besides that of the arsenical preservatives ; the lighter 
'''creosote fractions do not appear to be, on exposure to the elements, 
effective against termites. These tests are, however, still in progi-ess. 

3. Adsorption fcsls^ wkJi arsenical preservatives — espeeiathj 'Falhamesam, 

Several experimcni.s, conducted to determine the rchative, adsorption 
in wood of arsenic -with ;tlu'ce typical arsenical wood ])reservaf.iveri, 
showed that, tinder ordinary conditions of ‘treatment, this phenomenon 
does not seriously interfere with their use in commercial plants. 
Under commercial conditions, .adsoaptioii has to be allowed for', and 
'bcottsiounlly the concentration of the sClntion must bo determined and 
brought up to the initial coucentratioii* ‘ ‘ 
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4. Experiments on fixing copper and arsenic compounds in mod. 

In view of the high efficacy of copper against white ants, experiments 
were made with success to fix copper as well as arsenic in wood. Ex- 
periments in this connection are being continued. 

5. Field experiments with Falhamesam. 

At the instance of the Bailway Board, nine hundred eJiir [Pinus 
longifolia) B. Gl. sleepers were treated with Ealkamesam and sent to the 
North Western Bailway for field test. Three hundred of the sleepers 
were also given an anti-splitting treatment consisting of dipping in a 
10 per cent solution of a bituminous composition in crude oil. 

I 

6. Advice to the Governments of Madras and Mysore regarding the use of 

treated timher. 

At the request of the Governments of Madras and Mysore, the officer 
in charge visited jMadras and Bangalore, to advise several heads of 
departments regarding the use of treated timber. At the request of the 
Director of Agriculture, Madras, experimeuts were made to investigate 
the treatability of Eucalyptus globulus, Oasmrina equisetifolia and 
Borassmflahelliformis (palmyra). The results indicated that the first 
two species could bo treated satisfactorily in the sapwood, so that 
they coxild be bettor utilised in the round than in sawn timber in 
which the hoartwood is exposed ; whereps palmyra can be preserved 
very satisfactorily throughout. 

7, Water-proofing and anii-splitling Ircalnwnts for mod. 

During the year, several preliminary tests were made to investigate 
the efficacy of cheap bituminous compositions (suspended in crude^ oil) 
to prevent splitting by water-proofing wood. These experiments yield- 
ed results that may be expected to lead to a special treatment of railway - . 
sleepers and structural timbers. 

8. Graveyard tests. 

Wood speoimeus treated with the following preservatives were laid-V 
down in the antiseptic test yard for durability trial^against fungi and 
termites : — 

1. Ealkamesam. 

,2. Arsenic pentoxido. 

3. Arsenic trioxide. 

4. Ceasrot. 
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6 . Presotim. 

6 . Thanalith U. 

7. Treated plywood (82 pieces from Germany). 

8 . Sundenla boards. 

9. Treated insulation boards. 

During tlie year, untreated sticks of the following three species were 
laid down for lest against termites : — 

1 . Uhnm imllicimna. 

2 . Moms senata. 

3. Mimvsops elcngi. 

All the specimens under t<‘st in the antiseptic lest yard were inspected 
twice during the year, and in the case of proprietary preservatives, 
reports were sent out to those concerned. 

Pieces of wood treated with the following wood preservatives, and 
also those that were, after treatment with the preservatives, shaken 
(in a machine) 20,000 times with water, were laid down about tlic middle 
of 1932 in white-ant infested ground at Dclira Dun, Madras, Bangalore, 
Pusa, and Calcutia. All the pieces appear to have remained sound 
and intact according to the reports received about them. 

1 . Fallramesam ( 0*6 per cent. Asg Og, 2 H 2 0 ). 

2 . Falkaraesam ( 1*0 per cent. As^ Og, 2 H 2 0 ). 

3. Palkamesam (1*6 per cent. Ah^ O 3 , 2112 ^)‘ 

4. Zinc meta-arsenitc (0*5 per cent. As 2 O 3 ). 

6 . Zinc meta-arsenitc (I'O per cent, Asg Og). 

6 . Zink meta-arsenitc (I'b per cent. Asg O 3 ). 

7, Powell solution ( 0-0 per cent, Asj O 3 ). 

^. 8 , Powell solution (I’O per cent. Asg 0.,). 

9. Powell solution (1’5 jTer cent. Asg 0;,)* 

10. Coal tar ercosole. 

11 . Coal tar creosote fraction (above 245®C). 

12. Coal tar cneosote fraction (below 245'’C). 

13. Coal tar weosole and fuel oil (1 : 1). 

14. Coal tar orobsoto and fuel oil (2 : 3).- 

« 

# « 

15.. Coal tar creosote and fuel ’oiI-(3 ; 7). 

^ 16. Fuel oil. . 

VT.‘ Wood tar or'cosoto. 

.18. Wood tar oreosoio fraction (above 230®0). 
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19. Wood tar crcoaoto fraction (below 230‘’C). 

20. Wood tar crcoaoto and fuel oil (1 : 1). 

21. Wood tar creosote and fuel oil (2 : 3). 

22. Wood tar creosote and fuel oil (3 : 7). 

9. Te$ls against marine organisms. 

TJianks to the coiu’tes)' of the Bombay and iMadras liarbour autho- 
rities. test pieces treated with creosolo and Falkanicsain were sent to 
the Chief Engineers of tho two luirbonrs concerned for expostuc to at- 
tack by murine organisms. 


11. FuhUcalions. 

A Forest Bulletin entitled “ Testing and Selection of Commercial 
\Vood Preservatives ’’ was sent to the press tow.xrds tho end of the year. 


Wood WomaKo Sisotion. 

1. Trood Worlishops. 

In addition to supplying other Sections with convertod material 
for researcli purposes, a l.argc variety of work of mainteimnec was Ctar- 
ried out c.g., (looring. measuring sticlcs, Imndlcn, tables, platforms, 
switch boards, chests, boxes, guards, showcases, ladders, drawing 
boards, fr.imes, glue jomls, aiiciaft specimen-^, scats, callipers, brackets, 
stands, rod and brackets, kiln fitments, and nlmimlis. 

The Timber Testing Section was supplied with 9.U(>1 s]>cciniPiis and 
tho Wood Technology Section rcooiverl CIS Imnd specimens and 20 
Gamble specimens. 

Various onq^uiries in connection with woodworking and related sub- 
jects other than veneers, plywood and glues were received. Amongst 
these were the following 

(а) The installation of a factory for the maiuifucluie of hummer 

handles. 

(б) Tree felling machinery. 

(c) Machinery for brasli in.sking, 

(d) Parquet flooring. 

(<j) Manufacture of splints by machinery. 

A course of lectures was delivered to the I, F. S. students on, sawmills, 
wood worldng and plywood. 



2. Sawmill, 


233 logs wore coijvcrlcd as comparcfl wif.Ii 342 logs cou^'erl«;(l Uic 
prcvioHs year. These logs were dealt with ou bchall! ol llie Timber 
Testing, Seasoning and Wood Working Sections. 

About 1,500 inamuls of timber was prepared for the eliarcoal experi- 
ments of the Minor Forest Products Section, 70 sleepers were converted, 
300 crossers made, d,700 paving blocks prepared, GOO posts converted, 
Oud .300 pegs and mallets prepared. 


3. Veneer Sub-SecUon. 


Several sols of tests on both oi-dinary and corrugated plywood were 
carried out on behalf of hlcssrs Bird and Co., Calcutta. These tests 
were made with a view to ascertaining whether the introduction of cor- 
rugation.s increased the strength of plywood and if so whether corrugated 
jilywood could be made up with tliinnor plies. Test results indicated 
tliat in the matter of strength there was nothing to choose between 
the two forms of plywood. In the case of the corrugated plywood, 
Jiowovcr, the crests of corrugations took more than a fair sliarc of rough 
usage in the drum box test and were rapidly worn through, which iu- 
dicale.s that the same would happen in practical work. 

Tests on bircli btirrs from the Conservator of Forests, Kumaon Circle, 
wore completed and also plywood tests on BelvUi ahioidcs from Bengal. 
Tlic latter material behaved very well in the drum box and olber tests 
■ and, in the matter of strength, slioidd make a good substitute for imported 
plywood, Tn addition, Ddnla ahioidcs made up into c.KceUcni tools, 
boot trees etc., and should jnake an excellent substitute for foreign birch 
for mo.st purposes to whicli this sjiecics is put. 

Plywood and glue tests were continued ou t — 

Anioora, walHcfiH, > Machilns macranlfia. 

Bcluk (ilnoides. , Swiclenia mahugoni. 


Duabemga sonnercitioides, ' Teelona grandis, 

Gmillvu robvbht. Vnlerut indim. 

I 

Tests were etWried out on casein.*? supplied by Mes.srs Son Maun- 
fneturmg Co., Calcutta, and “ Glupol supplied by Messrs Poison Manu- 
factming Co., Bombay, 

The flush veneer panelling of figured laurel {TeminuUa tomcnlosa) 
in the board room was completed and is now uuder observation.' This 
panelling has been much admired by everyone who has seen it. 
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4. EnquiHes receiveA. 

Jlany enquiries relating to veneers and plywood were received during 
the year. Amongst the most interesting are the following : — 

(ff) The establishment of Jaotoiirs for the manufacture of pl}'wood 
in India and in Bombay Presidency. 

(6) The disposal of casein in India. 

(c) The suitability of Indian timbers for 3-ply wood for manufactiure 

of tea chests in Ceylon. 

(d) The most suitable glues for itse in India. 

(c) The establisliment of a plywood factory in Bareilly. 

(/) Plywood for racing boats in Burma. 


MmoR PoRRST pRODTJCT.s RncnDN. 

1, F, It. I. Poilahle Charcoal Kiln. 

It was mentioned in last year’s report that some of the lower panels 
of the lain had a tendency to buckle on account of the intense heat gener- 
ated in the lain. To reniody this minor defect, 1^" angle irons were 
fitted as stiffeners at the base of the bottom panels instead of the 1" 
angle irons originally fitted. This alteration appears to have had the 
desired effect as there has been no buckling in subsequent trials. 

In order to tost the life of the kiln, burnings were carried out 
in the Institute grounds with material consisting mostly of green mango 
{Mangifera indica) and some other species felled on the estate. The 
results up to the end of the year were very satisfactory and no defect 
was noticeable in the lain after 40 charges had been burnt. 

Scale drawings of the Idlu have now been made with a view to get- 
ting quotations from reliable firms for its manufacture in India. 

2. Charcoal hriquclting.- 

Purther experiments with the small power-dnven ovoid briquetting 
press were made using Bavhinia rdusa giun and various starchy binders. 
The best briquettes were obtained with 5 per cent of gum and 4 per cent 
of powdered rice (cheapest quality bazaar rice was used).' The amoimt 
> of water required seems 1o var)’" between 30 and 40 per cent depen ng 
on the density of the charcoal xised, 

Cliareoal briquettes prepared with Bauhinia, retvsa gibn and starchy 
binders were found to smoke slightly when fost lighted. It was a so 
found that most of the smoke jfvas due to the starchy binders ^nd very 
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little to tlie gum. A series of experiments was, therefore, undertaken 
increasing the amount of gum while reducing the amount of starchy 
hinders used. From these experiments it has been found that satis- 
factory briquettes could be made using 6 per cent of Bauhinia reliisa 
gum only. Such briquettes burn well with practically no smoke. The 
briquettes prepared using starchy binders only, without any gum, not 
only give off a lot of smoke but crumble to powder if poked while burning. 

3. Delerminalion of the calorific values of some Indian woods. 

The results of this investigation were published as Forest Bullotiu 
No. 79 during the year. 


4, Minor Forest Products Garden, 

The area at the south end of the garden which up to now had not 
been cleared, was taken in hand during the 5 ’car under review, and the 
ground has been levelled and paths laid out. A number of new exhibits 
were added fo the garden dtiring the year. The Artemisia mariima 
plants grown from seed last year suffered heavy mortality during the 
monsoon at the close of which only one or two plants were left alive 
in each bed. These survivors arc, however, growing vigorously now. 
Tlie cause of death was probably the water logging of the soil during the 
rains, as the soil and the subsoil consist of stiff clay. 

To investigate the best condition.s for the growth of Artemisia, some 
more seeds wore obtained tins year and sown in different types of soil 
on slopes and on level ground. Germination was good in all beds except 
in those containing a certain amount of lime in the soil. 

Paper Plt.p Section. 

1. JSxperimenlal Factory. 

^ I ' 

Owing fo the need for economy, the steam boiler was shttt down at 
four different times duibig the year for a total period of about 19 weeks 
necessitating suspension of work in the paper mill. The operation of 
the mill had also to be stopped for another 5 weeks for the TG-crcotiou of 
the pulp-lmll walls whioli had cracked so badly during the rains as to 
render the building dangerous. • . 

' (a) Rod Mill.—Thc opdi end iffarqy rod mill, 'equipped u'ifh stainless 
liners and rods, was erected in the mill and was operated for a short 
period towards the close of the year under report. It is expected that 
this mill will -be found very serviceable for carrying out pulping expori- 
, monts .oii grasses and other short-fibred^ materials. 



(6) Disinlcgralion of baviboos . — ^Experiments on the disintegcatlon 
of bamboos were continued during the year under report. The results 
obtained were an improvement on those of last year, but the desired end 
has not yet been achieved. It is proposed to continue the experiments 
dming the current year. 

(c) Tests on flowered Dendrocalamus striolvs haniboos . — ^At the request 
of H, E. H. The Nizam’s Government, pulp and paper making tests 
were carried out on three kinds of Dendrocalamus stri(^iis bamboos 
viz, (1) One year old green bamboos, (2) freslily flowered bamboos and 
(3) bamboos which had flowered and died about 4 years back but were 
free from borer and fungus attack. The main object of the tests was 
to find out if flowered bamboos could bo economically converted into 
easy bleaching pulp and thus serve as a reserve supply for a mill, during 
the period a flowered bamboo area was regenerating and imituring for 
e.xploitation. The tests showed that the flowered bamboos were not 
only as good a paper makuig material as unflowered bamboos, but gave 
a higher percentage yield of cellulose and paper. The digestion treat- 
ment required for the flowered bamboos was, however, slightly more 
drastic than that required for unflowered bamboos, due, apparently, 
to the former containing a higher percentage of lignin. 

(d) Tests on bagasse {crushed sugar cane ), — few trials wore made 
on the production of wrapping papers from bagasse, using the rod mill 
for beating the pulp. The experiments showed that bagasse pulp, 
particularly in admixture with some long fibred pulp such as bamboo 
pulp, can yield fairly satisfactory packing and wrapping papers. 

(c) Manufaclure of 2 ni 2 ^or , — ^About 2}- tons of writing, 2 )rintiag and 
type papers, and boards were manufactined in the mill and supplied 
to the Eorcst Research Institute and College and to the Government 
of India Press for the printing of Forest Jtcsearch Institute publications. 

2. Laboratory. 

{a) Preparation of 2 nd 2 } for artificial silk . — Experiments on the de 
volopment of an economic Jiud commercial process for the purification 
of Mehcanna bamhmoidcs pulp to render it suitable for the manufacture 
of artificial silk were continued throughout the year and are still in 
progress. .The desired end has not yet been achieved thoiigh a suitable 
pulp has been prepared on a very small scale. TJie process adopted 
in this case was, however, of doubtful commercial value, and the investi- 
gation must bo continued. 

(b) Pulping tests on bamboos from Bengal . — ^Autoclave tests wore 
carried out on the following 6 species of bamboos from Bengal : — 

(1) De}idrocdlam’Us hamiltonii {kokwa), 
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(2) Dendrocalamif^ longispatJms (omJi), 

(3) TeinosUichyiwv dulloo% (doJu), 

(4) Ox-ylemnilhera auricuhUt (IcalUari), 

(6) Bivnbma luld'i (mitcnga). 

All five species wore found siiiiabic for the maniifaoturo of pulp and 
paper, cither singly or mixed together. Semi-conunoi'cial tests ou tiio 
above species are included in the programme of work for the next trion- 
nium. 

(c) Analyses of bamboos and grasses. — Chemical analyses, uonsisl-iag 
of the detennination of pentosans, lignin, cellulose,* ash, etc., were carried 
out for the following :‘— 

(1) Isclwemim angwilifoliam (sabai grass), 

(2) Saccliaruni sponianeum {leans grass), 

(3) Ochhndra ifrandisU {ela bamboo), 

(4) Mdocanna bamJbusoidcs (muh bamboo) and 

(5) Demlrocalamns striclus (male bamboo), (from Hyderabad Slate), 

(d) Tests on Boswcllia serrala {salai wood) and Eragroslis clcguntnln 
{bhuhva grass ). — ^Both materials yielded a very low percentage of pulp 
which could neither bo bleached economically nor converf/cd into satis- 
factory papers and wore, therefore, considered unsuitiiblc for pulp and 
pap'er making. 

(c) Tests on Eitcalgplns glohdus {NUgiri blne-gmt ). — :<Vutoclave tests 
by the soda, sulphate, and sulphite processe.s Avere carried out ou this 
material. The yield of pulp hy all three processes was satisfactory and 
the pulp also bleached easily. The pulp, hoAVCA'-cr, is'short fibred and 
can bo used only in paper manufactiu’c as a filler or in admixture Avith 
a long fibred pulp such as rag or bamboo pulp. It is proposed to carry 
out scmi-oommercial tests on this material in the futtirc. 3t will also 
be interesting to tc.st tbo material for the raanufacUu-e of mcehajiioal 
,or groundwood-pulp. 

(f) Softening of water for steam boiler feed. analytical AA'Ork 
in connection Avith the softeniug of the main supply of water for boiler 
feed was carried out, as and Avhon required, with complot'O satisfaction. 

3, J^cUircs. 

The usual course of lectures and jWactical demonstrations were given 
by the officer in charge to students of the senior 1, E. S. class. 

. 4. Technical information and advice. 

‘ (a) Advice on certain technicjd points concerning' the maiiufaoturc 
of straw-ho/irds was given to He.ssrs I'hc fStraw^Board iMuiiufacturin" 
Oo., Ltd., SaUafanpur. " ^ ** 
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(b) llr. K. Nizamuddin, Paper Expert to H. E. H. Tke Nizam’s 
Government, worked in the section for nearly two months. He was 
engaged on the investigation on bamboos received from the state. 

(c) Corrospondeuce was also undertaken with private indi^duals, 
commercial firms and government forest and industries departments 
in connection with 25 enquiries referring to pulp and paper problems. 

.5. Bamboo Pulp Projects. 

The Burma bamboo pulp schemes have not materialised as yet, 
due, it appears, to life general depression prevailing all over the world. 

The Commerce and Industries Department of H. E. H. the Nizam’s 
Government carried out a detailed survey of bamboo forest areas in the 
north eastern districts of the state. A project for the cstablisliment of 
a paper mill was submitted to the Paper Pulp Expert at the Forest 
llesearch Institute for perusal and criticism. The scheme appears to 
be quite sound and feasible. 

The Madras Forest Department have completed the survey of bamboo 
forests in the iladeswaranmalai Reserved Forests (North Coimbatore 
and Kollcgal Division). It appears that Mettur on the Cauvery is a very 
favourable site for the c-stablisliment of a mill for the manufacture of 
paper from bamboos from this area. 

JlnciUKiCAL Sub-Slction. 

This nuxiliarj’ sub-section continued to function satisfactorily 
tliroughont the year, and all jilant and machinery were kept in working 
order. 

In the Seasoning Section, three new blower type kilns were erected 
in place of the old Sturtevant kilns. One internal fan (reversible cir- 
culation) kiln was erected in place of one of the old Ticninnn kilns'. • One 
small kiln of the tjqie of an inteinal fan circulation system was erected. 
Two small constant humidity chambers (fitted with fans for interiihi 
circulation) were also 'erected. Most of the equipment for these Idlus" 
was made in the worlcshops. In the Paper Pulp Section, a rod mill was 
erected during the year and a number of modifications were made to 
improve tlie bamboo disintegrator. A new glue spreading appliance 
was made for the veneer shop and a number of additions and altera- 
tions were made in the wood preservation plant for carrying out experi- 
ments under a now method of treatment. 
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CHAPTER VI.— CHEMISTRY BRANCH. 

The following programme of work was imdeitaken during the jear 
tinder report : — 

1. General study of the chemistry and commercial uses of the minor 
' forest products. 

A. Drugs : — 

i. Polytjonatum miilHjlonm, 

ii. Indian Ephedras. 

iii. Dodoncea viscosa. 

iv. Indian Artemisias. 

V. Stnjchios mtx-vomica. 

vi. Senecio spp. 

vii. Dorris spp. 

B. Oils and Fats ; — 

i. Vfiteria indica. 

ii. Aclinodaphne liookeri. 

iii. Teclona grandis. 

iv. Ahnriies monlana and A. fonlit. 

2. Study of forCiSt soils. 

3. Miscellaneous enquiries. 


7. A.- -Drugs. 

■ * (i) Pdlygonaiwn muUiJlorimi All. syn. ConvaTluria pob/ganotmi Linn.-- 
' (Solomon’s seal) is a popular remedy, in Europe, for removing hruises 
nhd discolouration of skin resulting from hloivs. This drug has re- 
cently been sent from Kashmir as it was of interest * to see if it 
•contained the active constituents, the glucosidc convallariih and aspa-’ 
ragbii which ' arc found in the European varieties. Asparagin to the 
extent of> about 0*2 per cent has been detected ilx the sample analysed 
but not convaVarin. 

(ii)“ Ephedras.— li -was reported last year (hat E. sinica Imd been 
groim at the Institute from seeds obtained from China and on analysis 
were found to contain 0‘7b per cent of (.he total’ alkaloids. Further 
analyses have been made in the third year of its growth and. the results 
(tabulated below) show 1*1 per cent of the 'total allmloids.'. This com- 
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pares very favourably -with the nlkaloidnl content in ]S. simca grovm 
in Cliina — 


!Dato of 
collection. 

Moibturc 
in the 
air- dried 
eumplo. 

Total 

nttoloids. 

Octal alkaloids in tbo eample 
groM'n in China. 

I5tli September 1031 

8*5 

0-76 

M2 

nth November 1931. 

85 

0-40 

Not recorded. 

7th June! 932 . .1 

90 

1-1 

The liiphcst content is reaebed 
in early Ootober after 'nbicb 
there is a rapid fall. 


BpheSra gerardiana was grovii in Lahore (Punjab) by Prof. S. B. 
Kashyap, Professor of Botany in the Punjab ITnivcrsitj'', from seeds 
obtained from Bashahr hills. A sample of this, collected in October 
1932, was analysed and fomid to contain only 0-04 per cent, of the 
total alkaloids. Such a low alkaloidal content is surprising. The 
anatysis of the soil on which it had been growm indicated the presence 
of a very largo percentage (8 per cent) of lime. Siich a high percentage 
of lime is, of course, not normal in garden soils in Lahore but appears 
to be accidental in this particulnT case and may account for the poor 
quality of the drug. It is hoped that if JS. gerardiana were pown on a 
normal soil it might show much higher alk-aloidal content. 

A new species of Ephedra has been collected from the Upper Indus 
Valley. In appearance it resembles E. intermedia except that the stems 
arc thicker and longer. On analysis it was found to contain 0*77 per 
cent of total alltaloids, the whole of which was found to be pscudo- 
ephedrine. 

(hi) Eodoneca viscosa Linn, is a gregarious shrub, growing plentifully 
in the drier regions of the ITorth-West and Central India and is very 
commonly grown ns a hedge plant since it is not browsed by cattlcx 
The natural aversion of animals to this plant suggested in it the presence 
of some constituents distasteful to them and it was thought that the 
very same conistituents might possess some medicinal properties. In 
books on Indian rnedicinal plants it is mentioned that the leaves of 
J?. mscosa when applied over a wound will heal it without leaving a 
while scar. It is also said to possess febrifuge properties. Since no 
information was available about the chemistiy of this plant, it was 
thought desirable to investigate it vdth a view to finding some cojisti- 
tnonts of economic value, medicinal or othenvisc. . Chemical examina- 
tion appears to indicate that the medicinal properties might he due to 
an alkaloid (0*02 per cent) and to the small amount of ayglucoside which 
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-file leaves liavc been found to contain. Both tbe alkaloid and the 
ftlucosidc bave not yet been identified. The leaves also contain a 
fair amount (10-16 per cent) of a neutral and an acidic resin and sonic 
amorplious bodies. TIic loaves and the bark contain tannins but appear 
to be of no value as tanning materials. Eesults of the preliminary 
examination have been publisbed in Th‘ Indian Forester 1933, 
p. 78. 

(iv) Indian Artemisias. — During the past few ycai-s Arteynisias have 
attracted considerable attention, particularly the Indian species which, 
it was thought, would serve as an additional source of supply of the 
valuable anthelmintic santonin, monopoly for the supply of which had, 
hitherto, been held by Russian Turkestan. In India many species of 
Artemisia arc found but it is only the A. maritma, Linn. (A. brm- 
folia^ 'Wall), which grows abundantly in Kashmir. Kumaon and the 
Kortli- West Frontier Province, that has so far been found to 5 'icld any 
santonin, as is evident from the findings of Simonsen {Jour. Ind. js . 
Labour 1921, 639) and of Greenish and Pearson {Pharm. Journal 106, 2). 
Their observations and results established definitely the fact that 
Indian Atlcmisia contains santonin even though the santonin content is 
not as liigh as iu the Russian species. Recent work on Kashmir 
Artemisias has, on the other hand, shown that in many cases a yield 
of over two per cent of santom'n can be obtained and these figures are 
quite as high as those obtained from the Russian specle.s. The richest 
sample from Ihe l^uiTam Valley (NorthAVest Frontier Province) has 
given over 1-7 per cent of santonin, but the yield is not so uniformly 
high in all Artejyiisias found in the Kurram Valley. It is only in 
certain areas that A. mariiima rich in santonin is found while in others 
a santonin-free variety grows, even though these areas are only a couple 
of miles apart. No botanical distinction has j'-et been made of these two 
varieties and, therefore, in the field it is not. possible to distinguish the 
richer variety. This fact is not peculiar to the Indian Arteynisias alone 
but finds a parallel in the " two* English varieties of A. maritma, vtiv. 
anglica with drooping flowvring branches containing no santonin while 
var. galh'ca with ei'cct branches docs contain it.” (Cliemist and Druggist, 
3929, p. 726.) Similarly 'in Russian Turkestan there is miotlicr variety 
of A. ciyta Avhich contains practically no santonin and is, therefore, 
used in adullcrating the richer varieties. 

Since no botanical differentiation has, hitherto, been made in i,he .«50 
forms or varielic.s, it was thought that soil analyses might show certain 
chamctoristics upon which the differentiation might, be ba.sed. 'J’lus 
view was further strengthened' since a comparison of the climatic and 
the topographical conditions in which A. maritma grows and flourishes 
did not reveal any correlation between their santonin content. It is 
well knowm that difference in habitat frequently alters the chemical 



60 


constituents of a plant but this does not appear to be strictly tnie in tho 
case of A. maritima. For example, Ibcro appears to be nothing in 
common in the habitat of tho variety growing in Scotland and those 
growing in the Kurram Valley and yet both of them yield fair quantities 
of santonin. The Indian variety of A. maritima. Linn. (A. brevifolia, 
Wall) is found in the Himalayas at 4,000 — ^12,000 ft, as far cast as 
Garlnval, but more or less confined to the inner dry valleys to which 
the monsoon docs not peuctrato. The Scottish variety on the other 
hand, “ grows on tho cast coast of Scotland. Tho sea-shore, whore 
the plant was found is apparently very different from tho dry, roolcy 
mountainous regions productive of the foieigu variety, but it is essen- 
tially the fcnmo in favouring the development of strongly xerophytic 
plants, .such ns Artemisia. It is similar to that large helt of Russia 
where the plant is so prolific, in being very saline and indeed at high 
tide is completely covered with sea-waiet”. (J. Coulfss, ^Plarm. Jmir. 
and Pharmacist 1929, p. GOil.) 

The general ohnraeteristics that appear fo. have on influence on 
tho growth of A. maritima are, the character of the soil, whether clayey 
or sandy, the salt content and the Icmperatnie in winter. In the Kutrnm 
\'alloy it has boon observed that A. maritima growing on the ridges of 
cultivated fields alwa 3 *s gave n higher yield' of fimtoniu than plants 
growing on uneullivnted laud. This together with the above ohserva- 
iioTis led to exatninafion of the soils of the vnrious Jr/tajisiH-growing 
areas. The results given in the following tabic 'show nothing decisive, 
but they appear to indicate in a general way that higher content of 
available pota‘«h and a higher proportion of silt and fine sand arc met 
a’itli in the soils of tho area in the fvurr.iin Y.alley wh'^ro A. mmitimn 
rich in santonin grows. 



Soils of the Kurram TaUeij. 
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The wide differences in the santonin content could not be explained 
on the inconclusive results obtained from the soil analyses and this^ 
therefore, suggested a careful search for certain botanical characteristics. 
Mr. E. L. Badhwar, late of the Botanical Survey of India, carried out 
the botanical survey of the Arlemisias of the Kurram Valley and he 
observed that in certain areas the young plants had red stems while 
others had the usual green, but in both of these the colour changed 
to brown on maturity when the distinction in colour was lost. On 
chemical examination it was found that the red stemmed form always 
gave a high yield of santonin Avhile the green stemmed Artemisias were 
santonin-free. Hence the santonin-rich form of A. maritima has been 
designated as A. maritima forma rubricaule. The seasonal variation 
of santonin in the A. maritima forma ricbricauh has already been re- 
ported last year. 

It was reported last year that successful attempts had been made 
to grow A. maritima from seeds obtained from Kurram Valley. The 
seeds were sown in February 1931 and these germinated in about 4 — 6 
weelcs. In April some of the young plants were transplanted in beds 
where they kept in good condition till June when slight withering duo 
to excessive heat was observed. The plants were still tender at this 
stage and, therefore, no attempt was made to collect a sample for analysis. 
Two months later, however, during the monsoon a sample was collected 
and was foimd to contain 0*85 per cent of santonin. During the rains 
the plants suffered from water-log^ng, but they survived rrith only a 
few casualties. These were left untouched during the following autumn 
and winter ; and early in spring of 1932 fresh loaves made their appear- 
ance. In April the growth was fairly vigorous and a sample was coUeoted 
and analysed when 1-3 per cent, of santonin was found. 

The form of Artemisia grown at Dehra Dun divided itself in tw'b 
sub-forms deaignate,^^^ the table as the x-form and the y-form, the 
only distinction between the two being that the x-form produced' the ’ 
flowerheads early in June -while the y-form showed no flower-buds till 
mid August. From the general nature' of the plant it appears that the 
y-form is the original A. viaritima'formsL rubricaule and the x-form is 
only the acclimatised form of y. In the x-form, therefore, the maturity 
is earlier and the santonin content highest during the period preceding 
the monsoon. 
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Date of coUection. 

Saatonln 
in X'form. 

1 

Hemorks. 

Santonin 

In y>form. 

nemarfcs. 

IstUBylosa . 

Percent 


Per cent, 


1-35 

So buds . . 

I 


4th Jnne 193S . 

1*3S 

Yonngbuds . 

1-07 

ruMiiIaut growth 

1st Jaly 1932 . 


1 

hut no buds. 

1-48 

Advanced stage of 

« 0 


j 

18th 7nl7 1032 . . i 


buds, 

UbIiis conunonced , 

« • 

Monsoon started. 

1<02 

Ditto 

o-co 

Xo buds. 

13th AhgQst 1032 . 

0-72 

VcUovr buds still un* 

0-38 

Ditto. 

Ist September 1932 . 

0-43 

opG&cda 

Plants >Kltlioring ^ 

0*20 

i 

Young buds appear- 
ing but plants 
uitbcrlng. 


The soil on which the above sample of A. mantima had been grown 
gave the following characteristics : — 


Depth. 

Coarse 

tand. 

! 

I’Ino 

sand. 

Slit. 

Clay. 

Hygros- 

copic 

moisture. 

1 

Organic 
maUer. i 

1 Availahle 
potash 

(K.m 

Available 

phospliote 

IP.Os^ 


17'4 

38-2 

31-4 

18-0 i 

l-oo 

4-70 

0-024 

0 04 

0M8' 

18>a 

34-2 

20 8 

17-4 ! 

1 

l'5l 

4-83 

1 

0*028 

1 

0-051 


These results have been published in the Quarterly Journal cf Phai 
macy anj Pharmacology, Vol. VI, No. 1, 1933. 


(v) Sirychnos nvx-vomica , — ^It was reported by one of the exporters 
of Strychnos mx-vomica that the seeds as now exported from India no 
longer contained the same percentage of strychnine as in previous years. 
This conclusion they had based on the complaints received from their 
various purchasers in different parts of the world, who in recent years 
had noticed a marked deterioration of the alkaloidal content of S. nux- 
vomica. Since the method of preparing the nuts for shipment and the 
outward appearance of the goods shipped had remained unaltered, the 
true explanation of the cause remained a puzzle. 

In course of a search for the probable causes, it was discovered that 
at some places the seeds are washed in water b^ore, they are brought 
on/the market and in an insufficiently dried ^^iiion are stored at 
seaports in damp places, sometimes for a fairly long period before 
actual shipment. This suggested that the cause of deterioration might 
possibly be due to biochemical changes during storage in a damp condi- 
tion. It might also be duo to the seasonal variation, since the collec- 
tion of tire seeds either from the trees or from the ground is dependent 
on the availabffity of focal labour and on other conditions and factors. 
In order to confirm the*' above suggostiOim the following experiments 
were planned and conducted 

, . ■ ( 1 ) Starve ea^erimeuts. 

(а) In dry conditioil. ' , - ^ 

(б) , In damp condition over water and exposed to the atmosphere. 
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(c) Over TOter but not exposed to tbe atmosphere. 

{d) Storage in laboratory and exposed to the atmosphere, 

A 

(2) Seasonal variation. 

The results obtained indicate that there is hardly any deterioration 
of the alkaloidal content under the conditions of the experiments given 
above. The seeds that had been stored over •n’^ater, no doubt, lost their 
original brightness and got covered mth a siurfacc layer of mould but 
the alkaloidal content remained almost imaltered during the period of 
about fifteen months, as is evident both from the chemical and the 
mycological examination of the nuts. The seeds that ^vere heavily 
coated -with mould were selected for analysis and the results obtained 
are given below : — 



Total alUaloids 

Strvohnine 


per cent. 

per cent. 

Moiild;k buttons (from West Coast collcetions) 

1-9 

1-0 

Avcrafie altaloidal content for West Coast seeds , 

20 

1-0 


It is recorded in the literature {Ohem. and Drug., 1928, 108, 296) 
that nux-vomica seeds with the most silkj’^ appearance yield the largest 
amoimt of alkaloids and it is a fact that old crop seeds which have been 
subject to long storage gradually lose the original sillcy appearance. 
IVom this it would appear that the loss of the silky appearance is indi- 
cative of the loss in the alkaloidal content. The literature also records 
that strychnine is chiefly contained in the inner portion of the seed and 
brucine chiefly in the outer layers. These observations appeared in- 
teresting and, therefore, have now been reinvestigated but the results 
recorded iu the present communication do not confirm the views cited 
above. The silky coating form-, nearly 20 per cent, of the total seed 
weight and can easily be peeled off after the seeds have been boiled in^ 
water for a lew hours. The following table shows the proportion of 
strychnine in the total alkaloids, both in the silky and in the homy 
portion of the seed. 



Total 
alkaloids 
(per cent). 


Brucino ! 
atrychnino 
• (mtio). 

1 / • _ 

Seed as a whole .... 

2-55 

»..♦**■* 

l-2ft 

mm 

48 

Silhyoont ..... 

1-83 

1*04 


67 

Homy pertion .... 

2-73 

1>28 

InE 

47 
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The samples that have now been examined contained the usual 
amounts of the total allcaloids as well as strychnine and the effect of 
seasonal variation and of storage on the alkaloidal content is of no 
practical significance. The explanation for the lower alkaloidal content 
had, therefore, to be sought elsewhere. The most probable one appears 
to be the adulteration with other species of Strychnos whose seeds closely 
resemble those of S. mix-vomtca, but which contain very little or no 
■alkaloid. The seeds of the Burmese species of S. nux-blanda, for example, 
are similar to those of the Indian H. wux^vomica but contain no sferyoh- 
nine whatever and have no bitterness (Small, Bharm. J. 1913, 90, 510). 
Bor a long time the Burmese species were confused with S. nux-mmica, 
but it is only recently that it has been botanically characterised as 
distinct (Hill, KcwBullelm, 1917, Nos. 4 and 5, 121). Similarly are the 
seeds of S. potatorum, Limi., growing in the Deccan Peninsula, devoid of 
the poisonous properties, PhurmacograpJiia indica (Vol. II, 507) men- 
tions the seeds as yielding a bitter extract which principally contains 
brucine and no trace of strychnine. 

The seeds of otlier Indian species of Stryohnos^ namely S, rheedei, 
Clarke, S. cinnamomifoliat Thw. and ;S. colubrina, Linn,, have varying 
strychnine contents and their presence in commercial samples may 
account for the lower alJcaloidal content of the drug. 

Tlie experimental results are recorded hclorr : — 

Sirydtnos nux-vonnea seeds obtained from Sriharikota Range. Nelloro 
District, Madms Presidency (East Coast) contained 8 per cent 
moisture 2*75 per cent of total alkaloids and 1*2 per cent of 
strychnine. 


MoiiUiH, 

STOlUOK OTEU 
STJWlICltlC ACID. 

SlORADE OtEK 

Water. 

feior. wj. ovi n 
■»\mn AM) 

ESPOSEU to 

ATMOWnERr.. 

SioB-tor IS 
ItAIIORASOni AS1> 
TXroSH) TO 
ATMosrnrni . 

B 

SJrr<Ii- 

uinc. 

t 

Total 

nlKn- 

loldr. 

Strjili. 

nine. 

Tolnl 

hlKii- 

loids. 

nine. 

Totnl 

nlkn* 

lolds. 

Strycli- 

nine. 


IVr rent. 

Per rent. 

Per cent. 

Per ccul. 


Per Cent. 

Per eenf. 

Per Cent. 

June ...... 

2<B0 

1*20 

2"D5 

1>30 

m 

» 4 

2‘05 

1-26 

July . . I? . 

S'75 

I'SQ 

2*65 

1-80 

wB 

iso 

2<0() 

■SI 

August . , 

** ^2.76 

1-2B 

S-iiO 

1>20 



« • 

i<n3 

Septittthcr . 

2'7a 

ISO 

# » 


• » 

M6 


t2S 

•Octobti . , , 

2*75 


2,65 


2>^40 

1-16 


1-25 

XovcmlicT' - _ . 

2'BO 

1 

-zJ 

* • 

^^1 

2-35 

'l>20 


1*20 
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Strychnos niix-vomica seeds obtained from Beltangady Range, South 
Mangalore District, Madras Presidency (West Coast), contained 
9 per cent moisture, 2‘2 per cent total alkaloids and 1*1 per cent 
strychnine. 


Months. 

SlORAOE OVFR 
SULPHtIHIO AOIS. 

Stokaoe otfr 
Wattb. 

BlOBAOE OVER 
■WATER A>D 
BAl'OSED TO 
ATU09PHEKE 

Stobaoe is- 

liABORATORT AKD 
ERPOSm TO 
ATMOSrnERE. 

■iwM 

strych- 

nine. 

TotAl 

nlka- 

lotds. 

Slrycli- 

nlnc. 

Total 

alka- 

loids. 

Strych- 

nine. 

Total 

alka- 

loids. 

Strych- 

nine. 




Per cent 

Per cent. 

Per cent. 

Per cent. 

Per cent 

Per cent 

Per cent. 

Per cent. 

June . 

• • 


2 20 

1*10 

2*03 

1*03 

.. 

• - 

2*00 

1*00 

July . 

• • 




2*16 

1*00 

.. 


3*06 

1*05 

August 

• 



1-10 

205 

1-00 

2*10 

106 

1*00 

1*05 

September 






0*06 


M6 

•• 

0-85 

October 

• • 

• 

l>g3 

1-05 

1*80 

1*00 

].76 

1.16 

1-80 

1-00 

November 

« « 

* 

1-00 

0D5 

J-t5 

1*00 

1-60 

.. 

.. 

.# 

necembcT 

• « 

• 

1*05 

1<10 

1-95 

0 06 

• • 


1*83 

0 06 


Seasonal Variation {East Coast). 





FbUITS b'BO'W TBESa. 

PnUITb AND SEEDS PBOM 
OBOUMD. 




Total 

alkaloids. 

Strychnine. 

Total 

alkaloids. 

Strychnine. 

Dcccmlior . 

« 

• 

Prr cent. 
2*76 

Per cent. 
MS 

Pei cent. 

Per cent. 
1*26 

January 

« 


2*05 

1*16 

2*75 

1*26 

Fotruarj . 

• 

« 

2*05 

1-05 

2-00 

1-26 

March . 


* 

2-46 

1*00 

2*03 

1-20 

April - 

• 

» 

2*4.'i 

1-15 

2*45 

1*25 


Mycological examination of the buttons was conducted by Dr. K. D. 
Bagchee, Mycologist at the Forest Research Institute, whose report is as 
follows : — Twelve buttons were examined from each lot, selection 
being made from those which appeared dirty, dull or abnormal coloured 
and suspected of fungus infection. Mycological examination showed that 
the fungal attack was noticed only on the seeds that had been stored 
over water and exposed to the atmosphere, and in these cases too the 
fungal attack had only been on the outside silky coat and had not pene- 
trated into the homy portion of the button. Even in those cases where 
the fungal attack had been most vigorous the alkaloidal content had 
not varied. (These results have been published in the Quarterly J ournal 
of Pharmacy andr Phainiacology, VoL V, No. 4^ 1932, pp. 633-638.) 
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It may be interesting to mention that S, mx-vomica forms one of tbe 
important minor forest products of India and large quantities of it 
are collected both for export and consumption in the country. One 
" of the chemical manubncturers in India has recently extended their 
plant to extract 1,000 mds. of 8. niix-vomica seeds per month. 

(vi) Seneeio rlmjsatUhmoidcs . — A number of European and African 
». species of Seneeio are already Imomi to po.ssess alkaloidal bodies, manj’’ 

of which arc toxic, particularly to cattle. Tlio Indian species, on the 
other hand, have Ijitlicrto not attracted any attention, consequently 
ver}* little is known aboxit their chemical composition or physiological 
.action. Preliminary examination of 8. chriisanllinnoides obtained 
from Kashmir .showed the presence of alkaloids (about OdO per cent) 
and iuulin. From the total two definite alkaloids have been isolated 
one ra.p. 225-26"C and the other m.p. 120° (soluble in water, very 
soluble in cbloj'oform and sparinglj' soluble in other). \\'lnle tliis work 
was in progress, Manske published a paja'i' on “ The alkaloids of Seneeio 
spp.”; {(Jaimduni Journal of Ite-tParch 1931,0, 651) and reported the 
isolation of jacobino (m.p. 223-2‘l‘“(J) an alkaloid from 8. jacobea. A 
sample of jacobino was obtained from Dr, ]\Iauslcc and it helped to 
establish the identity of one of the alkaloids (m.p. 225— •26°G) from 
6’. clinjxant/iemoides and this was found to be identical with jacobino. 
Attempts arc being made to e.stablish the identity of the second alkaloid 
(m.p. 120°C) worlc on which is still in progress. 

(vii) Denis spp.— fn a note by the Deputy Trade Commissioner for 
India in London {The Indian Foiester, 19.33, ]>. dG2) it was pointed out 
that trade M'ith European markets in Derris root could be established if 
suitable varieties of JJerns containing reasonably high content of rote- 
none were available. The Indian species of Derris do not appear to have 
been fully investigated and only casual references have been made 
to D. uUgmosa and D. mahtccensis. These have been reported not 
to contain any rotenone which is the active principle of Derris roots 
and yet lhe.se enjoy a fair reinitation in India as fish xjoisons, ’ The 
present enquiry was, therefore, imstituted at the suggestion of the Agri- 
cultural Expert witli the Government^ of India and of tlic Inspector 
Oonernl of Forests, 'Of nil the species of Derris known, D, clUptica 
is the one that has boon found to contain the highest content of rotenone. 
This species,* liowever, doe.s not appear to occur anywhere in India 
proper ; D. vliginosa on the other hand, is indigenous in certain parts 
of the coxuitry but baa not shown any rotenone Content even though 
it enjoys a reputation Vs an insectioide. This leads onodo believe that 

'tlio insecticidal' value of D, vlighwsft "raight possibly bo due to sub- 
-1 ^ 

* Since IhiD hncl beoiL na-iUcu infdiinnlion Was rccpiv’e.l ahont the ooourrenco ot 
fiUptica in oorlnin*, pwfs.of AsHani. A aample fjom Dibnigarli was found to contnin 
about 1 per cant of rotonoup. . ' 

,Cf 
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stances otlier than rotenone. A sample of D. uliginosa obtained fiom 
the Sunderbans Division, Bengal, gave the following results : — 


1 

Constitiiputs. 

Roots. 

.*!tonw. 

Rematiks. 


Per rant. 

Per cent. 


troistnpo 

a-7 

7*2 


Ash .... 

3-4 

a 

4-4 

Tho nsh contained a i ory Imgc 
proportion of sodium chlo* 
ride. 

Ethor extract 

j l-O 

1-07 

In ca^o of D. elliplica it is 
reported ' to bo 7*22 per 
cent. 

Chloroform oxtraot 

•• 

0*15 


Alcohol uxtract . . 

S-9 

2-0 

i 

Methoxyl contont of the 
other extract. 

4-3 

1 

« • 

1 

In case of J). elliptiM it is 
reported to bp IS-tl — 14*7 
per cent. 


The low percentage of the esdiraotable matter with ether and its 
methoxjd content indicated a very low percentage of rotenone which 
in actual experiments it was never possible to isolate. The presence 
of toxicarol and digueline in the ether extract was also not detected. 
This work is still in progress and it is intended to examine the drug 
periodically to study the seasonal variation. Meanwhile ’ poAvdered 
roots and stems and an alcoholic extract of the roots have been sent to 
the Forest Entomologist for biological assay. 

7. JB. — Oils and Fats. 

(i) Vaferia indica . — ^When the work on this fat was ready for publica- 
tion, a paper on the same subject appeared in the Journal of the Society 
of Ghemical Industry (1931, 50, 471®) wherein Miss Jones had shown 
the fatty acids to consist of palmitic, stearic, arachidic and oleic acids. 
Since these results wero not quite in accordance with those obtained 
here, it Avas considered desirable to 'withhold the publication and to 
re-check the data. The results obtained' now appear to indicate the 
presence of mjTistic, stearic, lignoceric. -isomeric oleic and oleic 
acids in the total acids from the fat. and ‘a careful seardh'for palmitic 
and arachidic acid did not reveal their presence. ThuSlight dificrences 
in the results that were reported last year and thosd.obtained now was 
due to the difficulty of complete separation of tlic unsaliu-ated solid 
acids from -the liquid acids. This separation has now been effected 
more satisfactorily and the component fatty acids ore found to be j^y- 
sit ic acid 1*2 per cent, stearic acid 68'8 per -cent, lignoceric' abid 
0*6 per cent, and oleic plus isomeric oleic acids 39‘4. percent. 
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(ii) Aclinodaphie liookcri . — ^Tho physical and chemical constants 
for the fat from the seeds were reported last year. Farther examination 
shows the fat to consist of the glycerides of hmric acid (96 per cent) and 
oleic acid (4 per cent). A .single wystalHsation from alcohol removed 
the small amoxint of the liquid oil and trihuirin of iodine value zero 
was obtahied. The fat from those seeds, therefoio, appcjirs to be an 
excellent source of obtaining pnre lanric acid. 

Pcricaip on the herncls also yielded an oil which on cooling and 
‘ ehillinp * deposited some trilaurin. Tlie residual oil gave the 
following constants for the mixed acids. 

luolcculur voiglit . . . . . 305 

loJtiio \ a1iK< ......... 

fSntiuatcfl acids 33*0 pci cent. 

Umaluinlcd acids . 65>8 „ 

ilMin acids . 11-2 „ ‘ 


(lii) Tectona It is commonly slated in works on Indian 

foresliy that teak wood contain.*! an oil •which posse.^s’cs nnli.<-cptic pro- 
perties and is present in such ahuiidanco that if could be used ns a sub- 
stitute for linseed oil in paiul.s and varnishc.s. Chemical examination, 
on the other hand, indicates that Reasoned teak wood contains neither on 
e.saontia! oil nor a fntt}' oil. Tlio seeds, however, jdeld an oil but appear 
to contain no siieh constituent that, could remlt r teak wood immune 
from wbile-ant attacks. The seeds jneld no os-sontinl oil btit only an 
insignificant amount of a white flocculcnt matter, 

The seeds gave O-G per cent of the kernels. The kernels when cx- 
tiactediivilh petroleum ether yielded dO'O per cent of a bright red oil 
of the following general cbniactcrifitios : — 


Fln‘i'jrto prnvity nt 20‘C. 
IlcOttClKe Ind^!^ at 25“0. , 
Iodine 'laluc . . . 

Saponjlicnlion %n1iio . 
lU'lmcr value . , 

.\eid % aluc . . .** 

Acetyl vabi(} 
l'a<'H|ioniCftMo mutter 


0>l»213 

H05S 

io7’r> 

jw-r. 

n-2 

31-7 
1 tf»-i 

1*25 per rent. 


'J’he mixed ftrtly acids have ibe following chemical constants ; — 


Menu molooului uej^bt 
Jod^lto^a]uo > 
ffftturfttad ucids, 
■‘t/nnnturatcd aeidsi , 
Itpsin acid? . , , 

*r * 


27«'0 


my (I 

26i>cir cent. 
70 „ 

b 


it h 
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A preliminary study of the mixed acids indicate that the oil consists 
of the glycerides of palmiticj stearic, oleic and linoleic acids, and a small 
amount of resin acids. 

(iv) Aleurites montana and A. /ordti,— ^Several samples have been 
examined during the year ^Yith a view to determining the oil content 
of the seeds collected from plantations in different localities. The tree, 
which is of Chinese origin appears to grow very well in certain parts 
of Tudin. and the oil content compares favourably with that obtained 
from the Chinese seeds. The folIo^ving table gives the comparative 
figiu’cs : — 


— 

.i.fordh 

from 

Kiirscoiig. 

A.Jordii 

from 

ndita Unn 
(linll. 
Imp Imt. 
27.1, 
1032). 

A Jordii 
from 
Southern 

Miftu 

atiitc>. 

Dhlelon 

J.fOTiUi . 

Chlnoc 
otlfiln 
CVull. 
Imp. In«t. 
2GB. 
1030) 

A.mdnlami 

from 

IvlITBCOnp 

Dhlilon. 

A. monfam 
of CI)!nc<o 
oiifdn 
(Bull. 
Imp. In«t, 
270, 
1030) 

Kcrnrh , , . 

• 

Ol-C 

4S2t 

■1 

64 

CO 

5S-3 

Moisture 

• 

10 0 

5-0 


4-S 

lOU 

6't) 

on content on dry 

• 

41 ‘3 

CI'C 

48>.'> 

68 6 

&2-6 

69 8 


2. Forest Soils. 

It was reported last year that data was being collected on the changes 
in the properties of soil as it passed from cultivated agricultural land to 
forest land. The agricultural land of 1927 is now covered over vdth a 
young forest which has been divided into four areas namely, the chir 
{Finns longifolia), the sjiisham {DaJbergia sissoo), the teak {Tectona grantlis) 
and the sol {Shorea rohusla). It is not possible to draw any definite 
conclusions from the data hitherto obtained and further data extending 
over another 15 years •will have to be collected to form some definite 
> conclusions. JTevertheless, the present data appear to indicate that 
the soil has not imdergone any change in its physical character during 
the past 6 years. Chemical analyses sliow that nitrates are now found 
in greater concentration in the first 3" especially in the teak and the 
sJiisham areas and that the amoimt of organic nitrogen in the sal and the 
■cMr areas* has fallen since 1927. The organic matter also is lower in 
all the areas except in the slnsham where a slight increase is noticeable. 
The top surface of the soil which was compact during the agricvdtural 
period has noAV become porous but at depths of IS'' and below no change 
has occurred. These results are e'\udcnt from the tables given below. 
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Average figures for samples iaicen in the month of March 1932 from the 
four corners of the same area, corresponding figures for March 192') 
ate given in braclceli. 



VOlitTMEIKIC 

Cojtroiiirios 





Depth, 

Water. 

Air. 

Water 

and 

air. 

8oil. 

Nitrates. 

nttiofien 

(Kjrldniil). 

Orpniilo 

jwattcr 

Mulstiitf, 


I’cr cent. 

I’or cent 

Per cent. 

Per cent. 

Per cent. 

Per edit. 

I’cr cent. 

Per cent. 


17-1 

32-7 

40 8 

SttlArei 

50 2 

.00010 

•071 

3.15 

13-26 

0'-3' . 









(24-7 

23*1 

47-8 

52 2 

-00011 

■132 

SCO 1 

1 

17 60) 


18 0 

27*4 

40*0 

54 0 

■00000 

■004 

3-15 i 

13.95 

tJ'-O* . 





1 



(310 

12*2 

43-3 

50 7 

■00090 

•090 

4-13 

20-84) 


29 0 

28-2 j 

98*2 

40 8 

■00000 

071 

4-00 

22-43 

fl'.lS* 


1 







(37-0 

13.1: 

30 7 

40.3 ; 

■00000 

•116 

5.10 

28-28) 

IB'-SO' 

29-0 

27.3 

33<1 

, 40.0 

■00000 

■oco 

4-05 

25-00 

(3fi‘2 

21.2 

00 4 

43*0 1 

■OODOO 

•102 

5 90 

20 87) 

1 

1 

14'7 

bH 

m 

f’/nr ,Jri 

62-7 

•00017 

•003 

4-31 

10.73 



^hmhi 






i 

{20'S 


45.0 

54.4 

■00011 

■118 

4.no 

10 08) 


10 2 


45 3 

54.7 

•00007 

•074 

8.07 

18-46 

3'.n' 




1 

(32 6 


.on-c 

03.4 

•00009 

■093 

4.00 

lD-88) 


2M) 

23.4 


48 7 

00007 

1 .081 

D-B4 

21.80 

0'.18' 





1 


(36-4 

7.3 

42 7 

57 3 

•00009 

■090 

4-Cl 

1 22-86) 

18'-3fl* 

2D'8 

23.0 

1 

02 8 

47-2 

00000 

072 

5-11 

28-50 








(30-9 

140 

01-8 

48 2 

•00009 

■093 

O-Ol 

28 80) 

tr-a* . 

b-4 

39 .$ 

40.2 

Teat Are 

1 

0. 

*00U3U 

i 

1 •OflS 

3.88 

4.50 



I 




( 2 C-r. 

20 2 

4.',-7 

61-3 

•00008 

■087 

4>12 

17-37) 


14-2 

34.8 

49-0 

1 614) 

■00013 

•060 

4.20 

' 10-88 

3'.0' . 



1 





(29*1 

8.6 

37.0 

52*4 

•00008 

•072^ 


17-37) 

O'-IS* 

19 7 

33-7 

63. t 

i 40.0 

■00000 

•073 

4-07 

16-44 





(20'8 

11-8 

44.0 

60 4 

■00008 

•075 

6.01 

10 00) 

l8'-30* r 

198 

330 

52.8 

47-2 

•00008 

<090 

4-72 

18-90 







t 

(23-0 

201 

si-n 

48.4 

•00008 

•009 

4-90 

10-47) 

i 

12*9 

1 

38.1 1 

.50-0 

SMeham A 

19- J 

t 

rva 

•00044 


. 3.91 

9 .DO 

0'-3' . 









(7'4 

38-9 

40.3 

55.7 

•00010 

'083 

0*30 



H>6, 

.86.8 


49.7 

•00017 

•008 

4-33 

13-75 

8**0' . 

(23*9 ; 

20-2 


. 60.6 

•00008 

•001 

4-30 

36-23) 


19*4 

34.2 


46.4 

■0001.3 

•077 

fi-SO 

li-nr 

0*-18* 

\ 

(26;4 

230 

31.4 

48.6 

•ooois 

•081 

4.92 

22-10) 

18'.B0* . 

19*8 i 


62*0 

48.0 

•00010 

•005 

S>SS 

' 21-70 

(21*0 

B 

44^0 

\ 

65-1 

•00013 

■0.14 

! u 

S‘6B 

11-40) 
























Mechanical analysis of the composite samples; corresponding figures for 1027 are given in brackets. 
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3. Miscellaneous enquiries. 

Composiiion for recontJUioniny abrased spike holes . — Keports on 
(he sleopci’S (hot n'Cfe treated with “Frulera ” in 1931 have been sa(is- 
faclory and this lins led to fiu-fcher trials for wliioli the Indian State 
Railways have been supplied with about 10,000 pounds of tlie material 
which it is hoped would be sufficient for about C0,0(»0 spike holes. The 
following remarks of the Chairman of the Sevcnlh Annual Meeting of the 
Sleeper Pool Committee hold in New Delhi in November 1932 may bo 
quoted “ 1 notice that my predecessor referred in 1930 to a composition 
for filling spike holes in sleepers to prevent ‘ spDcc-kilHng.’ This com- 
position has now been patented in mnn}’^ parts of (he world by the in- 
ventor, under tlie name of ‘Fridcra.’ The trials in the line have so 
far proved satisfactory, the composition having survived two hot weathers 
in the Punjab. Orders for about 5 tons have been received from most 
of the Indian Raihvays. and amingemonts for manufacture on a com- 
mercial scale by the Jallo Subsidiary Indusfries Co. at .lallo, in the 
Punjab have been concluded by the inventor.” 

A large number of analyses of various substances wei e undertaken 
on behalf of the officers of the Institute and foi'cst officers. Particular 
mcnl ion may be made of the following : — 

Casein ccnicuts, glues, essential oils, tannins, kalha, soils, drugs, 
etc. 


4. Puhlicalions. 
See Appendix I. 
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APPEITOIX I. 

PUBLICATIONS OP 1932-33. 


Sprial 

Xo. 

Tide of I'niilicntiotu 

zliitbor. 


FOREST RECORDS. 


1 

Imin-itnip RiagP'c of Inrlmn Ci)lcoi»lcra (10) (Antliri- 
bul.io). April 1032. 

J. C, Af. Gardner. 

O 

Ttoitinciit of Uabiit (Jc'ifiif arnbka) in ncmr. Sf-H- 
11132. 

S. A. VnhtiL 

a 

Entniiiolonioni Jiivc^tiaalioiw on tlip Spike l)i-!C.i»o 
of iStuwinl tilbutn) — I'nit 1. — Iitlro- 

<Iuotory Sittvp^> of llio I’l-olilom. Augiiit 11)32. 

C. Dover. 

•1 

Immntiirt) Sloiroi of Itulinu ColcoptcJu (11) (I’luly. 
POcIkIao). Oftobrr 1032. 

>T. C. AT. Gardner. 

5 

The .Siitlij Deoihr. — lU Eeolugy.iinl Timber Iboduc* 
tioii. .Ininnry 1933. 

Jl. Af. Gorrie. 

a 

Pnnirional Volume Tiible-i nml Diametir Cinnxtb 
Curve for AV/nnf (Ihmbax mnlabarietim) in tlic 
Oojilrol I'rovinoov. Xovomber 1932. 

T, D, Alnhcndni. 

7 

Branch Siinlltvood ’lVble^ (or Sburta rtAinln, Tteiotui 
t/raixh^, PivVK errtha nncl P. Jougi/rJia, December 
1932. 

« * « • 

s 

Xew CcrambxeitLio from hnUa (Ojlcoutcm). Juniurv 
1033 

\V. .*«. K«hor. 

n 

The IinporUncp of the Orijrin of Scedured in lorcslry. 
Joinmrx 19.13. 

ir. G. Cliampion. 

in 

I’rovi-.ion.vl Volume Tablc'^ und Diameter Orowth 

I. D. Alnbcndni. 


Cuives tor //c»/o//rfc« fii/rpri/Ufiw nnd Trento 

m’difiurn (!/"l'f). Tebrunry 1933, 

1 

11 

Interim Kopoit on IVoik under Projwt Xo. 2. 
StiojijjlU 'D'-ta of Timber*, in StructuT.il Sizes. 
June 1033. 

L. X. Scam.in. 

12 

Tmnmtiim .Stage*, of Indian Colcoptera (12) ((iirabidne). 
,Tnno 1933. 

.1. C. Af. Gardner, 

13 

Innnilnrc St.igcs of Indiin Col<H>j»leni (1.3) (Uodr.v- 
oliidne). August 1933. 

Do. 

1-1 

Ifultiptc Vicld Tables for Deod ir. In Press 

IL G. Champion and 

I. D. Atnheiidru. 

lo 

Tliiid Inteiim Report on Project Xb. 1.*— >Tho Plivsicnl 

V. D. Liinnye. 


and Meobnnica! Pioperties of Woods ttrosiTi in 
Indn. In Press. 

* * 

IB 

Entomological Ins e->liga< ions on the Spike Diseafio of 

0. Beeson, 


Sandal (2)— iScolvlidao null ItOslirehiilao). August 
1933. 



Do. (3) — (Alem* 

W. D, riinkhoHsoT. 

n 

br.scidac). July 1933. 



Do. (4) — (t’eioO" 

pklie). JiJb’ 1033. 

V. Tjallciiiind. 

18 



Do. (•>)— (J5ren- 

R. Kleine. 

1» 

thldncand Ls'cidnc). July 1033. 



Do. (CO— {.^ntlm. 

ICarl JoriUn. 

'•ffo 

bidnc). July 1933. 



Do. (7)— "Tho Genus 

W. P. Fiiher. 

’A, 

Kxoccnlrns, (Jetambyoidne. July 1933, 
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APrENDIX J—conid, 


iSprinl 

No, 


oI Fublioaiion. 


Author. 


22 Entomological Investigations on iho Spike Disease of 

Sandal (8) — (Caiabidac). In Press. 

23 Do. (0)— (Nciirop* 


n. E. Andrcncs. 
Nathan Banks. 


24 


23 

26 


tern), July 1D33. 

Do. (10)— (JWa- 

aidao and Elatridac). Auguat 1933. 

Do. (11)— (Pul- 

goridao). In Prose. 

Investigations on tho infestation of Pmdermitm 
himalayenea on Finns lortyifolitt, Putt II. In Press. 


E. Plcutiaux. 

N, C. Cltattorjco. 
K. Bagchcc, 


FOfiEST BUZiLEPlNS. 


27 


28 


20 


30 

31 


Identifleation of Imimrlant Indian Sleeper Woods, 
.‘’opt ember 1932. 

The Problem of tho Puio Teak PlanUvtion, Ootobev 

1932. 

Gvlorilic Values of home Indian Woods. October 1932 

laat of Trees and Shrubs for thcNasbmir and Jammu 
Forest Ciudes, Jammu and Kashmir State. Maiub 

1933. 

Testing and Selection of Commercial Wood I’rcsorva* 
tivci*. In Press. 


K. A. Cliowdbiiry, 

IT. 0, Ciiampion. 

S. Krishna and S. 
Baroasnami. 

W. J. Lambert. 


S, Kaiucsam. 


OTHER PUBLICATIONS. 


32 

33 

31 

35 

39 

37 

as 


Progrc'is Report of Forest Rcscarob Work in lndin« for 
1930.31. , Juno 1932. 

Tho Pronross of Forest Researoh in India, 1931-32 — 
Part I. — ^Tho Forest Rcscaiuh Institute. Septem- 
ber 1932. 

Tlio Progress of Forest Rcscatoh iw India, 1931-32 — 
Part IL — Forest Keacarcb in tho Provinces, Febru- 
ary 1933. 

List of .Seeds ollcrod in Exchange, Botanlat's Blanch. 
November 1032. 

Annual llctum of .‘'tatihlic'i relating to rori’sf Admi- 
nlstration in British Indi.i for ]931«32. July 1933. 

Guido to the Forcat Reseoroh Institnto. In Presa 

U'rieunittl Piogranimo of Research Work 1933-36. 
August 1033^ 
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Cbarapion, IL G’ 
Champion, If. G. 
Chan)i>ion, If. 0. . 

noirio, R. M. 

Gorrie, R. M. 
Dcogi'in, P. N. 


, Note on dyinf* off of QviUinn arbot (a in plantations, {IniUin 
Fonsirr, Peluunry 1932.) 

. Mode of prontb of Jl*{onia wlwlurit, {Indian Ft rrstc). 
iftircii 1932.) 

, Eiuoi>Cin <.ilviou!tui.al Tet-enreh, Paifs I to V. (Indian 
Fatr’itu, October 1932 to Mnioh 1033.) 

. The practical use of ecology. (Indian Fotctl^r, December 
I9;j2.) 

. The better Htni.*’atfon of forests for growing. (Indian 
, ’ IVesicr, Mnn’b1ft33,) 

. Nunory nianuiing oxiiciimonts. (Indian Jbreskr, May 1933.) 
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Botany. 

Parker. R N. . . - A Burmese climbing bamboo. {Indian Foretler, January 

1932.) 

Raizada, M. B. . . Ifew Indian apcoies of forest importance. Part 8. {Indian 

Forester, Marob 1032.) 

Parker, R. N. . . . Oosuorina root nodules. {Indian Forester, April 1032.) 

Parker, R. N. . . . Gryploearia amygdalina and jloribunda. {Indian Forester, 

August 1032.) 

Parker, R. N. • . . Tbe genus Cymbopogon in N. W. India. {Indian Forester, 

December 1932.) 

Parker, R. N . . . Viiis rugosa Wall and Vitis app. {Indian Forester, 

February 1033.) 

^Entomology. 

Appana, M., Clinttorjco, N. Investigations on tho spilvc-discasc of sandal. Reports 

0., and Dover, C, VI and VEf, 1933. Tbe Bangaloro Press, RT.ngaloio 

Oity. 

Beeson, C. F. 0. . . Lyetus beetles in India. {Indian Forester, Vol. MX, 1933, 

pp, 168-1G4.) 

Bhatia, B. M. . . An effective method of disposing of rats. {Indian Forester, 

Vol. Lnn, 1932, pp. 687-688.) 

Chntterico, S. N. . . Identification of teak defoliators in tho field. {Indian 

Forester, Vol. LVIH, 1032, pp. 680-091.) 

Chattorjec, S, R. . . Bglhon molvraa. {Indian Forester, "Vol. LVIH, 1932, 

pp. 327-328.) 

Dover, 0. ... A sooial spider os a post of mongo trees. {Indian Forester, 

Vol. LVm, 1932, pp. 616-016.) 

Gardner, J. 0. II. . . TJio larva of Oalapiestus indieits Eairm. {Ookopteia z 

Tenobrionidao). {Proceedings oj the Entomological Society 
of Washington, VoL 34, 1032, No. 8, pp, 142-146.) 

Gardner, J. 0. M, . , Tho early stages of two Indian weevils (Ool. Curoulionidae). 

{Stylopes, Vol. 2, 1033, pp. 81-86.) 

Mathur, R. N . - Tho lecJ curl of cotton in garden Zinnias in North India. 

(Ind. Joiirn. Agrie. Sci. Ill, pt. I, Feb. 1933, pp. 89-96, 
PI. IX & X.) 

Mathur, R. N. • • On tho bionomios of Odontomyia cyanea Brunetti. {Ind, 

Jovrn. Agrio, Sci. DEI, April 1933, PI. XXV and XXVI.) 

Economic. 

Chowdhury, K. A. . . Tho liahility of Indian woods to Lyetus attack. {Indian 

Forester, March 1933.) ' 

Kapur, S. N. . . . Report on tho air seasoning experiments on softwood 

railway sleepers in tho Punjab. {liailtoay Board Qttor- 
lerly Technical Bnllelin ni— 20 — of April 1033.) 

Popham, F. J. . . Durability tests on untreated Indian timbers. {Indian 

Forester, January 1932.) 

Seaman, D. N. . > Safe worl^g stresses for Indian timbers. {Indian Forester, 

January 1932.) 

Seaman, L. N. . . Distinguishing in and hanyin timbers. {Indian Forester, 

July 1932.) 

Poplinm, F. J., and Kamo- A now^.-.wood preservative, tho Fallaimesam ' process, 
sam, S. _ - (-f«d«Sh’.y<»€s/er, April 1932.) • 

Seaman, D. N, ' I . . YVBI something else do t {Indian Forester, December 1032.) 

Chemistry. ' . 

Krishna, S., and Ghosc, T. -,'Scfedij oi Fotiria ihdtea as a source <of V4gcta£le^‘ta11ow. 
P. FohraBry,1932.) • 

Krishna, S., and Ghoso, IP • v^ctiuodaphnino-— An alkaloid from 'Actinodapkve hooleri, 
P. .'■'fllsjC Afeissn. (Jburji. /«(f. C?/iciii..Noc. VohlX, 429.; 

Gho8e,T. P., and Kiishtia.'fe. Vojioino* • {Journ. Chem. Sbe, 1932, p. 2740.) ' ► 

Pnntamhekar, S. V,, and S^prage-of ^Sfrychwos nuas-wintca seeds, {Quarterly Jbitrn. of 
Krishna, S. - *' 'JPAffWnafiy andP/jormacolppi/, Vpl-.V, No. 4, 1932,p. 633.) 

Ghoso, T. P, . . •. 'Proliitfnaty ohonlical examination of Dodonnea jvisrosg, 

liim, (Indian Forester, 1933, p. 78.) ' ^ 

Krishna, B., ond Vamia, B, IndiaJi Arteijtisias. {Qnartcrly J6urn,"af Pharpiacy and 
y, . V> f’^«rr/nacofo(?y,Vol. 1% No. 1,'1933.) 
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of packing, 
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’ Rs. A. r. 

I.— BULLETINS (OLD SERIES). 

4, Ficva clastica: its natural growtli and artifioial propagation, niih a 
dosorlption of tlio motbod of taming tbo trco and of iTie preparation 
of its rubber for tbo market, by B. 11. Coventn' . . . .0120 

G. Momorandum on Mccbanieal Tests of some Indian Timbera, by W. H. 

Everett *..... 020 

If.— LEAFLETS— (4K ovl of print). 

111.— PAMPHLETS. 

0. Note on Eoreat Reservation in Burma in tbo Interests of an Endangered 

Watcr*Supply, by A. Rodger 10 0 

•S, Eoto on the Collection of Statistioul Bata relating to the principal 

Indian Spcciea, by A. If. F. Ckiceia 0 10 0 

0. Tables obowing the Progress in Working-Plans in the Provinces outside 
the Mtidroa and Bombay Proridenoies up to Slst Becember, 1908, 
by the same author . 0 10 0 

10. ICoto on Burmese J^ern. Wood {J.agmtrumia totnenloaa, Prcsl.), by 

R. S. Troup . . . ■ . . . .* . . . ,020 

IG. Note on the Best Soason for Coppice Fellings of Teak (Tretoiia grantUs), , 
by R. 8. Hole 040 

iV.— BULLETINS (NEW SERIES). 

.8. Noioontbo Rolativo Strength of Entuial and Plantation- Gronn Took 

in Bnrma, by R. S. Pearson . . 0 4 0 

G. Ifcmorandum on tbo Oil-Valuo of tSandalnood, by Piiinn Slngb . . 0 2 0 

7. Koto on the Chemistry and Trade Forms of 'Luo, by the same outhor . 0 3 0 

8. Note on somo Gennination Tests nith Snl Seed (SJiona robusta), by 

R S. Troup . .020 

9. Noto on Rosiu-Vnluc of Podopltyllnm modi and tbo best scoson for 

collecting it, by Poran Singb . . . . . .013 

1 1, A Further Note on some Cosuatlna Insect Pests of Ifadras, by V. Stibm* 

mania Iyer , . . , • - *1' .y . . . , 0 14 0 - 

13, JToto on JAgno Frofeetor ns a possible rooAnsjof jirpyenting timber fiom 

, splitiingtvhilo seasoning, by R. S. PeoJreori 0 G 0 

14, - A 'Further Note on the Relative Strength of’^ntpral and PlirntaUbn- 

Grotvn Teak In Burma, by the ramo outhor* ‘ . 0 .3 0 

15, Koto on tho Tcobnical Properties of Timber. rrilh epeoinl reference to 

Ci?dre7d iooso wood nhilc seasoning, by (he sarob author . . ,030 

'*’10. Note on Gumlinr(ffj«c7«no (irtoreo, Roxb.), by A.-R9dgor-> . . .030 

17. Note on Bija Sal or ^Vengai (Plcroearpna viarfvptujp, .|loxb.), by llio 

same author . ‘t;' ' . . . 0 4 0 

IS. IJ'oto on Sain.* or SoJ {Ptrmtnalia (owcitfp^o.'W. o)iid A.)* by., the same 

ifiitbor, . . . t i,* * . . .,050 

11). Nolc on Bontcak or Nano, Wood (Lagenltoemia htircolato, Wall.), by , 

<* tbo samo author ^ . 0,3 0 

, 20. iNote on Snndan {Ougtima dalbcrgioides, Bcpth),'by tho S&mo autlior , % 0 3 0 

21, Note on BIinmn'Bakir (A nngtiaaua Intifclig, Wa)l.), by tl»to same author ! , 0 4 0 

22. Note bn tbo Causes niul Eflrtm of Btdiight of 1907 and 1008 on tho ■' 

Sablibrests of the, United Provinces, by R, S. Troup » . 0 5 0 
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23. Note Oft tlio Preparation of Indian Poiest Floras and Descriptive Lists, 

by B. S. Hole . . . . . . . . . .040 

24. Note on Tnrponrincs of Pinua Uiaat/a, Pinus merltmi and Pinus ctccdsa, 

by PuTan Singh . . . . . . . . . .020 

25. Development of the Culms of Grasses, by B. S. Hole . . . . 0 2 0 

2G. Note on tho Besin Industry in Kumaon, by E. A. Smytbics . . 1 4 0 

27. Note on Elaohnood (DeZieriJfa laitfolfa, Bovb.), by E. Bensldn . .040 

28. Notoon Dliauri (Lof/errfroernia parrt^ora, Boxb.), by the same author . 0 4 0 

29. Note on Sundri Timber (Seritiera Minor, Lam.), by'B. S. Pearson . 0 3 0 

30. Tho Compilation of Girth Inciements from Sample Plot Measurements, 

by B. S. Troup . . . .020 

31. Note on Indian Sumaoh (77/iuscorinHff, Linn.), by Puran Singh . .020 

32. Note on tho Burma Myiobalans or “ Panga fruits ” as a Tanning Material, 

by Puran Singh . 010 

33. Note on nn Enquiry by tho Government of India into tho Bolalion 

between Forests and Atmosphciio and Soil Moisture in India, bv 

M. Hill *.100 


34. Note on Bed Sanders {Plerocarpus santalimis, Linn, f.), by T. A. White- 

head . . . . . . . . . . . .090 

35. Note on Babul {Acacia arabka, Willi), by J. D. Maitlrnd-Ejrwnn . 0 6 0 

*30. Note on Kokan or Lampatia Timber (Duabanga sonneratioides. Ham.), 

by B. S. Pearson 030 

37. Note on the Contraction and Warping nhich takes place in Pinna 

lottgifolia timber while seasoning, by the same author . . . 0 11 0 

38. The Construction of Calcareous Operoula by Longicom Larvae of tho 

Group Cerambycini (Colcoptera, Ceiambycidoc), 0. F. 0. Beeson . 0 3 0 

39. Note on Hollong Timber (Dip/croeorpuspi/osus, Boxb.), by E. S. Pearson 0 4 0 

40. Note on Pyinma, Ajhar or Jarul Wood [Lagerslroemia jlos-nginae, 

Betz.), by tho same author 0 C 0 

*41. Note on Weights of Seeds, by S. H. Howard, Revised by H. G. Champion 0 8 0 

42. Note on Hnldu {Adim cordQolia, Hook t), by C. E. C. Cox . .080 

43. Note on Odim uvdier, Boxb., by tho same author . . . .080 

44. Note on Somal or Cotton Wood {Bombax malabarkvtn), "by the same 

author 

43. Note on the Miscellaneous Forests of tho Kiimaun Bhabar, by E. A, 

Smythics 

40, Bate of Growth of Bengal Sal (Shotea robvHd), I Quality, by S, H, 

Howard . . « . , 

47. Volume Tables and Form Factors for Sal IShorca rcbttala), by the same 

author ' . - 

48. Note on Kindal {Terminalia pameuMa), by’ E. R. Pearson . 

*49. Note on Tliingan {IJopea odorala, Boxb.), by A, Bpdger 

60 Note on Gurjun or Kany^n^{I)i>fei «arp«e spp.),' compiled by W. A. 

Bobertson . Lv- ' j. 

51. Ai. Investigation > of >eoirto)xi factors coaiccrmng the Bcrin-tnppng In-'*- 
dustrj’ in Pi five JongtJ^oJea, by^H, G. Champion ..... 

*50. A Bspqrt on tho-Ihn.Ya\uoe bf Indian Myrobalans and Burma Ter- 

mijwlias, by J, A'DiMift.;. , ' ' 

*37, Tan lnvesligatiDirdf'’tM ^iirma Hill Pine, Finue lliaeya bark and 
PyinZ.’adOjXyba'dofaZe'i/or^re, by the same author .... 

*38. General Yolnmo Tables lir fhir {Phme longifoVa), by S. H. Howard . 

*59, Summary of rcsulte dP^Trenled «nd Untreated Evperimcntal Slcoiicis 

laid in the v’arioue Bailway.Systems of India, bv J, il. Warr . . 1 14 0 

*b0. Note on AiJicc(/lr/oearpa»7iir$'/fa,Lamk), by C.'a Wilson . .079 

tSn ^"CJilyptus in the Plains of North-West Indi.i, bv B. N. Parker . ,060 

iSn by S. If. Howard . .020 

•63. Eucalyptus Trials in the Simla Hills, by E. N. Parker . . . O' 8 0 

*04. SuTOnaty of results of Laboratory Expetimente willv different Wood 

1 resemng Antiseptics, by S.Kamegnm 1 12 0 
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♦05. Tables for l)ar]£ deductions from logs, by S. H. lloTvaul . » • 

"00. A Koto on the "Woiking Qualities of t.oino Common Indian Timuers. 

byJI, I5.Kiims . . • „ * 

*C7. Cliir (Pinvi laiiffiMin) Seed Supply, by S. U. 1*'’''®*’“ *„ ' *, 

♦GO. The Meebanieal nnd Plij-sical ProjierUcs of Himalayan Spruce and 
Silver Fir, by L. K. Seaman, nesisted by C. It. Itanpanalhon • _ 

♦70. Iloplocernmbyx spinkofni -s—An Important Test of Sal, by D. J. Atlnnsou 
♦71. A List of Tr.ido Komes of Indian Timbers . . . • . ' r, yi 

♦72. Instmctions for the Operation of Timber Scasomng Kilns, by S. 

*73. The Herbarium of the Forest Itescaicli Institute, by It. N. Parker 
*75. Picservation of Indian Timbers— the Open Tank Process, by the aaiao 

autbor 

*76. .JList of Plants eollooted in IVest Kcpal • • • • Vn,,.,.* 

*77. The identification of Important Indian Sleeper oods, by K. A. onot - 
dhury ••••••***!** 

*78. The Pioblom of tlio Pure Teak Plantation, by H. G. Champion . • 

*70, Calorinc Vdluo.s of some Indian Woods, by F. Kiislmn nnd S. Itamna- 

*80. Xist of iWs and Shrubs for the Kashmir nud Jammu Forest Circles, 
by \V. J. * ' 

V.— FOREST RECORDS. 
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Vol. 11, Part HI. 1. Monograph on tho .Silyioulturo of I/ar^tetcha^ 

0inrt<«(.4iy‘a«), byi). 0. Will . ’ . ‘ 

2. KoU'S OH Sandal (Gcinunalion nnd t.rou'th ol I 
” Saiulal Seedlings), by Sf. Rama Bao . • J 

Part JV.— Koto on Host I’lanla of tbo Sandal Tree, by tbo 
' same author • • * . A , ' , 

Vol. III. Part ll.—PieJiminary Koto on Ibo Antiseiilm arcnfmcnl oi 

Timber in India with special roferenoo to Bail 
way Slcopcrit, by B, S. Pcaison . • .* 

Port IV. — Koto on tho Piciwration of Tannin Extract with 
” speoial reference to those prepared fiom tho 

Itajk of Mangrove {lihisoplivru mvciumla), by 
PutanSingb -. • * ...' 

Vol. IV, Part 1.— Koto on the Instillation and Composition of Turjwn- 

tino Oil from the Ohir Bcsin and the Uanboa" 
tioii of Indian Rosin, by the same author 
Rwfc II.— Koto on aomo now nnd ijtlmr Species of Jlymciiom 

. - tc^a In tho Cblleotions of^tho Zoological Bianoh 

of the Foreit Beficaiclf Ibslituto, Jleto Don, 
by P. Cameron . ^ \ 

■ - Part III.— Noto‘on Dseful Exotics;* in Didmu bflfrcilB-fbo. 1 

; . . ‘ Prohpis jubjlma, D.C.h-by B; Sr^Iolb • < 

Part IV.— Koloon-lf6is’.««IolS'»»Bii, bjtbcjjamo.aolnor . 

Part V.— Koto on tbo Utilisation of Bnlhboo. for tbo Mnnu* 

„ lart Pai«ir.pHlp,*by jR/S.-;Pparsou(2nd 

Edition) , • ‘ V', 

Vol. V, Pait II.— Koto on KUio Gnm Plantatfoitt’' of . tbo iSilgiris 
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Vol. Vm, Part 
.. Pail 
„ Parl 
• .. Pait 

„ Part 
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VI. — on a Nott Spooics of Forest Grass {Spodio- 
pogon lacei. Hole), by tho samo antbor . 

1. — ^The Life-History of Liapvs fvrtivus, Sampson, by 
0. P. 0. Beeson . . . ‘ ' 

II.— Statistics compiled in the OJBco of the Silviculturist, 
Forest Beseareb Institute, Debra Dun, during 
1015-lG ...••■• 

IV. — Rirthei Xote on tho Antiseptic Ticatmcnt of 

Timber, recording results obtained from past 
experiments, by B. S. Peaison 
V. — Statistics compiled in tho Office of the Silvieul- 
turist. Forest Bescacoh Institute, Debra Dun, 
daring 1910-17 . . . . • _ . 

II. — A Further Note on Tlutsi [Mclanoirhoea itsUafa, 
Wall.), uitli special rcfeionce to the oleo-rcsin 
obtained from it in the Inuksaivlc and Myclat 
States, Southern Shan States Forest Division, 
by F. A. Wright ...... 

HI. — ^Note on Uopea canarensis, Hole, by B. S. Hole 
IV.— Note on Isrora ImitcrioicUi, Hole, by tho same 
author . 

V. — Notes on the Lai vac and Life-Histories of Prionino 

Beetles, (Coleoptexa, Cerambycidae, Piionini). 
by C. I*'. C. Beeson 

VI. — Note on tho Mcchanioal Strength and Seasoning 

Properties of Shoica robu&la (Sal) limber, by 

B. S. Pearson 

ni. — The Lifo-IIi&toiy of tho Toon Shoot and Fruit 
Borer, Hypstpyla robust a, Mooio, nith bugges- 
tions for its control, by 0. F. 0. Beeson . 

I. — ^Bepoit on Loo and Shellac, by H. A. F. Idndsay 

and 0. M. Harlow 

II. — The Eegenorotion of Sal {Shorca lobusla) Forests, 
by fi. S. Hole ...... 

III. — Note on tho Bee-Hole Borer of Teak, by C. F. 0. 

Beeson ....... 

ly. — ^Notes on Aitiilcial Bcgciiciution in Bengal, by 
A. K. Glasson, P. T. Bussell, E, 0. Shebbeare 
and L. E S. Teague . . . « • 

V. — Note on the Essential Oil from the leaves of Abies 
pindroti, SjiacL, by J, L. Simonson 
II. — On Ohixleidoidea Xma’nly bred at Dehrff Dun, U. ^ P., 

. , Irom Tiestg ot'#SSf, Toon, (Jhit nW'Sundn), by' 
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o'i'ho Constituents of some Indian Essential Cits, 
Parts IX and X, by J. L. Simonson 
-Xoto On the 'Woik of EAtniotion of Bioad Gauge 
SlcepoM from Nepal, by J. V. Colbcr 
-Tlic Constituents of some Indian Essential Oils, 
Part XL— Tbo Essential oil from the Ioatos of 
Oupretauf torvlo'^a, Don., by J. L. Sinionscn 
-Oils and Fata from tbo Seeds of Indian Forest 
Plants, Part VJ. — ^Tbo Oil from tbo Scedsf of 
.'1/turi/es monlaiin Wils,, by R. N. Parker, M. 
Gopal Ban, W. A. Bobertson and J. L. Simon- 
son, and Part VII. — ^Tbo Oil from tbo Seeds of 
Salvia jtlcbeia. It. Br., by M. Gopal Bau and 

J. L. Simonson 

-A Sal Yield Tabfo for tbo United Proxiiioes b 3 ' 
E. A. Smj'thics andS. If. llonard . 

-Tbo Constitnents of some Indian Essential Oils, 
Pait XII. — ^Tbe Essential Oil from the Olco- 
resin of Pinva makmii, bj’ J. L. .Simonsen . 
-Aual 3 ’ 8 ia of tbo Tanning Proncrtie.s of ocitain 
Burma Lagualrovmiaa, by B. Pasupati. Be- 
ported by J. A. Pilgrim .... 
•General Volume Tables of Sal (Shoreit i ofiurtu), by 
S. H.JIonnrd 

•Interim Boiiort on the Work under Piojccta No. 1 
and No. 0, by L, N. Seaman .... 

•Tbo Constituents of somo Indian Essential Oils, 
Part X'lll. — ^Tlio Essential Oil fiom a New 
Species of Androjiogon occurring in (lie Etauah 
District, by J. L. Sinionscn .... 

•Toiinin IiivcsUgation of somo Burmese Viptcrocar- 
jtua, Ity J. A. PBgrim ..... 

■Tbc Mangrorcs of South Tcnasscrim b 3 ' tbo same 
author ....... 

•Iloport on Burma Oak and Chestnut Tans, by tbo 

Rimo author 

Tlio Constituents of somo Indian Kbscntial Oils, 
Parts XIV— XV, by J. I* Simonscii 
Contributions towards n knowledge of 'iVibled 
Fibre in Trees, by If. G. Champion . . 

■Kogcncration \ritli the assistance of Taavgm In 
Burma, b 3 ' If.^llvIBIanfonl .... 
Oil Somo Indian' JJfenlliidnc, Pails I— III, by 
Biohard Klcine^ 0-,i'V*C«,Bccwti‘and..d. 

Gardner ' *" * .7.,' j!. ' 



I’ait 


Ifeftrtuood ‘F. 'C: BcCMin and 
N. 0. Clinttcrjco ’ >“•* 

IX.— Summary of’-InvesUgaueim ' on Bamboos and 
Graseoft for Pa"pet'J>oIp, b 3 ^ \V, Bailt . , , 


0 4 U 

1 11 0 

0 3 0 


0 0 0 
1 Jj 0 

0 3 0 

0 7 0 

1 7 0 
0 0 0 

0 3 0 
0 7 0 

0 15 0 

1 1 0 

0 3 0 

2 S C 

1 ■! 0 

15 0^^ 
0 12 0 

0 2 0 

0 0 0 

1 4 0 
Obi) 
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V.— FOREST RECORDS-conti. 


PmcE 
(mcluMro 
of packing, 
postage, 
ote.). 

Rs. A. E, 


*Vol, XI, Part 


^Vol. XII, Part 

* „ Part 

* ,, Part 

* „ Part 

* „ Part 

* „ Part 


* „ Part 

* „ Part 

*Vol. Xni.Part 

* Part 

* „ Part 

* „ Part 

* „ Part 

* Part 


/ 

' ♦ 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Part 

*Vol. XIV, Part 1 

♦ „ Pnifc 

* „ Part 


X. — Notes on the Antiseptic Treatment of Assam < 

Timbers for Bniln-ay Sleepers, by J. H. AVarr 
assisted by S. Kamesam . . . . 1 14 

L — ^Volume and Ontturn Tables for Sal, by S. IL 

Howard 12 

IL — ^Identification of Immatuio Stages of Indian Ceram- 

byeidae, I, Cerambyeini, by J. C. 3L Gardner . 0 8 

III. — Second Interim Report on Work under Project 

No. I, by L. N. Seaman . . . . 1 12 

IV. ~Xicld Table for clcar*fellcd Sal Coppice, by S. H. 

Howard 0 8 

V. — Yield and A’'olnmc Tables for Cliir, by the same 

author .......1 

VI. — ’Yield and Volume Tables for Deodar, by the same 

author 0 

Part m. — Descriptions of new species of Niponiidne and 

Ccrambycidao from India, by J. CL M. Gardner. 0 
Part Vni. — Note on some Indian Clciidac, Part I, by J. B. 

Corporeal, and Part II, by C. F. 0. Beeson . 0 

IX. — ^Notes on Artifioinl Regeneration in North Indio, 

by S. H. Howard 1 

X. — On some Indian Coleoptcra, Part I, by E. Floutiaux, 

and Part II, by J. C. jIL Gardner ... 0 

I.— Illustrations of &dian Forest Plants — ^Part I— 

Five Species of Diptcroearpus, by R. N. Parker 1 

II. — ^Identification of Immature Stages of Indian Oemm- 
bycidao II ; and Descriptions of Three Indian 
Bcetio larvae (Caiabidao Col.), by J. G. M. 

Gardner . . . . . . .14 0 

ni. — Commercial Volume Tables for Sal in the wet 
mixed forests of the Bengal Duars, by Parma 

Nand Suri 0 G 0 

IV. — ^Volume Tables for Sundri Iltriiieia lilloraiia in the 

Sundcibans, Bengal, by the same author . 0 10 0 

V. — Epidemic attacks by the Sal Heartwood Borer 
(Jloploccrambyx spimeornia) in the Forests of 
South hlandia Division, C. P., by W. A. Muir -• 2 10 0 

AT — On some Indian Coleoptcra, Hemiptem and Thy- 
sanoptcra. Part 1, by R. lUeine, Part H, by 
A. Thery, Part HI, by O. C. Ollenbach ; Part 
IT, by Carl J. Drake ; and Part V, by Dudley 
Moulton _ . « . . . . .10 0 

Part VIL — Slash in * <3iir Pine {pinus longifdlia) Forests ; . , 

. / . Causes of formation, its Influence end Tfeat- 

mont, by J. E. 0. Tumor ' .300 

Part VIH,— A'olumo and Outturn Tables for' BIuo Pine (Pinits ' 

' ewclffo, AAVII), by H; G. Champion, Ishwor Das , . 

'I ^MnhendrnnndPamui ^and'Suri . . .. l‘'2''l) 

Part lX..-^mm«cial limber (Rntlm) iand Heartwood 

‘A^olumo Tables for Kluiir {Acaeia catechu) in* ‘ y 
-v ^ . -A jforth Ipdm, By the tamo authors - . . '0 14 0 

X<r-Tricld Tables for Blue Pine {Pinva acedaa, AValJ),, 

^ the same authors . . . ’ _ . 

1.— Th'e'TBurma Bauibob Pulp Survey, by AA'.Raitt 
Tlt=— Denudation of the Punjab IBlls, by,Br O. Coventry 

III. -Tnvestigatidb8 on" the Infestations "of Peridcnnitim 
" cdinplanaVtttfi Barolay,‘’on the needles, and cf 

* Pdriicrmivm hmqjayense, on tiro stem of 
.PmifT/oripffgJm.'iRoxD,, by BL. D. Bagolieo t 


TOO 
2 10-^0 
14 0 


2 12 0 
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V.— FOREST RECORDS— 

Pbiob 
(oxclusiTo 
of packing, 
postage, 
oto.). 
Rs. A. l'. 


♦Vol.XW. Pari 
♦ „ Piirb 


Part 


Part 


*Vol. XV, Part 
^ Part 

,, Ritt 


Part 

Part 

Part 


Port VII.' 


i -P* 

t v. ^ ^ 

♦Vol. XVI, Part. 

; „ i> Part 
* - >r. '.Part 


..Part 
^ ''"•;~Part 

r* ‘ . .Part 

***. , ,, Pait 


nr_iinn 3 aluro Stages of Indian Coleoptcra (B), by 
J. G. M. Gardner . • • • , • 

y. On some Now Indian Coleoptcra and Hoiniptoro. — 

The Indian .Species ot Polotus Muls, and eomo 
Associated Beetles, by K, G, Blair. Port VJ. — 
Two New Species of Coleoptcm from India, by 
E. FJentianx. Part VIL— .Some New Indian 
Cemmbyoidao, by J. C. M. Gardner. Part 
VIII. — Sonic Records of Indo-Malayan Psylli- 

^c, by F. Laing 

IX.— On tho Gomis Xyloboms— Ncuo'Xylobotns Arten 
Ans Indion, by Hans Eggois. P.art X.— Tlic 
Biolwy of tlio CtenuB Xyloboms, with more 
Now Species, by C. F. 0. Beeson 
XI. — On some Indian (»leopfettt. — New Genus and a 
Nmv Species of Mola&idno and a New Species of 
Elaicridno, by EL Flenfcinnx. ^ Part XII. — A 
New Genus and two New Species of Longhorn 
Beetles from India, by IV. S. Fiaber. Part 
Xlll. — ‘Immature Stoges of Indian Coleoptcra 
(7), by .T. 0. M. Gardner. Port XIV, —Three 
NowSpooios of Lycidao, by B. Xloine 
I. — Classificatioit of Thinnings ..... 
JI,— A Glossary of Tcohniciil TcimB for uso in Indian 
Forestry 

III. — Standard, Commoroiol end Heortwood Volume 

Tables (E’aotoiy Working) for JOiair (Jearfa 
caicchv) in North India, by H. G. Cbompion and 
Isbwar Das Mabcndni 

IV. — I'’olumo Tables ond Diameter Growth Curve for 

Scvial (Bmbax malabaricvm), by Ishwar Das 

Mahendru 

V.— Provisional Volume Tables and Diameter Growth 
Curve for Semal {Bombax vutlabarictm) in tho 
Central Prownops, by tho same author . 

VI. — ^Branch Smallwood Thblcs for Sltprca rtfbusta, Tee- 
iom^ravdh, Cedms Jfodmtt, Phtnt eXcelsa and 
P, longifolia atHfipiled in the Statistical Seo- 
tion.F. R. L 

■Provisional Volume Tables ,and Diameter gronih 
' Ourves for iiitagrifolia [ianjv) and 

, - Trnoia nvdifltsnt by Ishwar Dns Sin- 

* ^ bendru r. ... * *■ \ 

, I.— ^lustration of Indian -For£^ 'Jlinnls— ipurt JI.— , 
Five Species of B't^erprdrptli'hy R. Parker" 
n.—Tn<han. Ephedras, by S. JKiishnn and T.^/: Gltoso' ; 

III. — Immature Stages 'of Indian CoIcoptcm.^ (8), by 

’ St Gardner ^ ... . , 

IV. — Immature Stoges of Indian Cplcoplfoia (9). bv 

J. C.sr. Gardner . . 

. V.— InvosUgations on tlio 'Seed and .Seedlings of Shorc'a 
‘■'rtr. n., Ghampion and B. D. pant . 

‘7L-— The Ufco of Stamps (Root. and Shoot puttin«8) in 

' ArtificiaURegCnoration, by the some tuthore . 
VIL— Noto on Pt«w l!owflfiyc?»B,-Boxb.— The Plantations 
' Central ProvfneeS and 

MisooUanesus Seed Studies, by tjio aateo 
authora ;.';- . . 


1 2 0 


1 2 0 


1 C 0 


0 0 
14 0 


0 C 0 

0 B 0 
0 9 0 
0 2 0 

0 3 0 

0 12 0 


■0 0 
u- 0 

2 0 

'2 0 

0 0 

4 0 


J 10 0 
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V.— FOREST RECORDS-cancZ(}. 


PfilOB 
(oxolusivo 
of paokiuc, 
po8tago,n 
eto.). 2 

Bs. A. F. 


*Vol. XVI, Part VIII. — Now Indian Cuiculionidac (Col.), by Sir Guy A. K. 

Marslmll 

IX — ^Tho Lifc-EKstory and Control of Celosterna scabrator 
(CoL Cciambycidao), by C. F. <i Beeson . 

X — ^New Species of Xxocontrns Mulsant from India, 
by AV. S. Fislier ...... 

XT. — Immature Stages of Indian Colcoptera (10) An- 
iliribidac, by J. C. St Gardner 
I. — Entomologieal Investigations on tiie Spibc Disease 
of Sandal {Saviahm album), by Cedric Dover . 
II. — Treatment of Babul {Acacia arabica), by S. A. 
'Valud ........ 

Part III. — Immoturo Stages of Indian Colcoptera (11). (Flalv- 
podtdae), by J. C. DL Gardner. 

IV. — ^Tbo Butlc) Deodar — Its Eoolc^ and Timber Pro- 
duction, by B. iL Gorrio .... 

V. — ^Tbo Importance of tho Origin of Seed used in 
Forestry, by H. G. Champion 

A’'!. — ■Non Ccrambyoidao from India (Colcoptoro), bv 

W. S. Fisher 

Part VIL — ^Interim Report on work under Frojoct No. 2, 
Strength Tests, of Timbers in Struotnral Sizes, 
rritb Tost Results up to 1032, by L. N. Seaman 
Part VIII.— Immature Stages of Indian Colooptcra (12) — 
(Carabidao contd.), by J. C. M. Gardner . 

Part IX.— Entomologioal Investigations on the Spike Disease 
of Sandal (2) Bostiyobidae, Platypodidao hnd 
Scolytidac, by C. P. C. Bocson 

Part X.— Do. Do. (3) Membraoidoe (Homopt.) by 
W. D. Funlshonser ... 


'* „ Part 

* „ Part 

+ „ Part 

*Vol. XVII, Part 

* „ Part 


Part 

Port 

Part 


0 G 0 
0 8 0 
0 7 0 

0 S 0 
10 0 

1 14 0 
0 9 0 
3 2 0 

2 12 0 
0 2 0 

10 0 
0 0 0 

0 4 0 
0 C 0 


VI.-MEMOiRS. 

■'Indian AVoods and their Uses, Vol.'.I,' Part I, Eeonomy Scries, br' R. S. 

Troup 2 12 0 

hTcmoir on some Indian Forest (Srasscs and their Oecologj', A'cl. J, Part I, 

Botany Scries, by R. 5. Hole- T v*.. • . . . .680 

Note on. tho Economic Value of S^pd^rj^usla (Sal). A’^ob’dl, Part II, Eco- 
■ nomy'Serios, by R. S. PearecJiV^S" . . , 1 12 . 0 

Finvstaugifoliai Koxb„ A^ob I, PariTj^ilvioulture Series,’ by II. S, Troup 6 0 0 


VVri.— Mi^TiUALS. 



•wiiiuai;, uy JO. Ur, r<uampion .' S' 2 0 . 

*Silvioultriral Rcseareh 3^ppo^^'nBorin.TndW^m^^.•5-.^Sto^^ Code)’^. > 

by the 8amcoutl^i.-V., '■“..'V.r.j; '-•5.. , ItslZ IftlC'.. 
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Vill^LECTURE NOTES. 


I’BIOC 
(oxolosivo 
of paolsiog, 
postage, 
oto.). 
Rs. A. T, 


1 

1 

0 

S 

1 


Special Lecture Notes for Indian Forest Students : — 

Minor Forest Products of India, by H. 5Crotter .... 

■Preserration of Timber, by J. H. Warr 

■Pulp and Paper Making, by W. Baitt 

■^Timber Stiongtlis and 'JMmbor Testing, by L, N. Seaman . 

Timber Seasoning by S. Fitrgorald and B. N. Kapur 
fSairmill, Wood Workshop and Tool Boom Management, by W. Nhglo 
Foicst Flora of the Andaman Islands, by CL IS. Parkinson 
^Practical Bctcimination of the Girth Increment of Trees, by B, S. Troup 
Toicst College, Debra Dun, Calendar, 1031 ..... 

♦Progicss Boport of Forest Research Work in India for the year 1030*31 
♦The Progress of Forest Besoarob in India, 1031*38. — Part I. — ^Tho Foicst 

llcscaroh Institute 20 


0 12 
12 8 
0 <t 
fi 2 
6 10 


iX.— OTHER PUBLICATIONS. 

*Tbo Piogrcss of Forest Bescaroh in India, 1031 *32. Part II. — ^ProTiucial 

Reports . . 2 14 0 

Progress Report of the Imperial Forest College, Dohia Dun, for tho year 

1030-31 1 12 0 

Progress Repot t of the Indian Forest Service ond Forest Bangers’ Colleges, 

Dobra Dun, for the year 1031*32 1 0 0 

♦Commcreinl Guido to tho Fconomio Forest Pioduols of India, by R. S. 

Pearson 040 

Koto entitled “ Among the Eucolyptus,” by R. C. Milivatd . . .'340 

Note on tho Fotesis of lava ond Mndoera of ibo Dutch Fast Indies, bj’ the 

Sttmo autnor . . . 0130 

♦Project No. 1. — ^Mcolianicnl, Physical and Stmctural Properties of 

Wood groun in India, by L. N. Seaman. {JieprtvM) 2 0 0 

♦ „ No. JJ. — Tests of Indian Timbers in Stnictuml Sizes, by L. K. 

Seaman . . 0 8 0 

• „ No. IV.*— Mechanical Strength, Seasoning Properties, Treatment 

of and Key to certain Indian Sleeper Woods, by R. S. 

Pearson, L, N. Seaman, C. V. Sircet, J. H. Warr 

and 11. B Brown 0 0 0 

”• „ No. V. — ^'Testing of Raw MalOiffda (Popcr-piilp Section}, by 

IV. Roilt . ..••7VTa» / 0 5 0 

• „ No. VJI. — ICiln Seasoning of Indian Timbers, by S. Fitzgerald and 

S. N. Kapdr *V''. 14 0 

♦ „ No. VJll. — ^I'cstiiig*’ of Indian Vonceis and PJIyuood . 

including Tests dn5;^rt«§>ll3'“>V.;NogIo . ..,‘’'’2 2 ’‘O. 

,4slomcntary Silviculture in Kindi, by Mobd.jaokinittddih . ^ -0 0 

„ in ‘Urdu by tho flame nuiW » • . „ . T 8 0 

' The methods of propatifig Volume and Money .,yicld .Tables for'Tcalc woods 


4.I1C UlCtllUUO UL VUiUiiau uuvi AVf aviuv ikvuuo • 

and Volume and Form Factor Tables for Tedk t'r^os from data'- collcoled ' ''i 

in lie KUarabin Teak Plnnletions, of Ujo Snut JiJlRilabnr Divjjjj&V’by . 

^ , Rtnirno i » • • *, .i" f i 



■Ifolcs. in; Railway ^Icepcrsy by S. Kiishna and , 
5’. P. GniSi^Ruiiway Roa'rd, Technical Paper 

■va woo * > •* 


, Ni!r.«82, 

" j" *. V 


0 (J (/ 
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X.— MISCELLANEOUS PUBLICATIONS— (2>rtn/e(l outside India). 

PxtIOE 
(oxolusivc 
of packing, 
postage, 
oto.). 
Ks. A. V. 

■ Schlich’s Manual of Forestry, Vol. 1, 4th edition. 1922 . . . . 7 8 0 

„ „ Vol. II, 4th edition. 1910 • . . .770 

" . „ Vol. Ill, 5th edition. 1926 . • • . 14 1 0 

Indian Tree^ hy Sir D. Branrlis, (1921 edition) 35 0 0 

■ 'Silviculturo of Indian Trees, hy E. S. Tronp. 3 Vols. for forest oflioers . 40 0 0 

„ „ „ „ „ for puhlio sale . . 78 12 0 

fCommcrcial Timbers of India, by E. S. Pearson and H. P. Broirn, 2 Vols. 

foi forest oflicers . . . . . . . . . . 47 00 

,. „ „ ,. for publie sale 07 0 0 

tMcasurcmcnts of the Cubical Contents of Forest Crops, Oxford Forestry 

Memoirs. No. 4, ly M T). Oluitiirvedi 4 0 0 

The above mai/ be obtained from the Manaoeh OF PUBLICATIONS, 

CIVIL LINES, DELHI. 

♦Also obtainable from the LIBRARIAN, FOREST RESEARCH IN- 
STITUTE, DEREA DUN. 
tObtainnblo only from the above Librarian 
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APPENDIX III. 

Stalcmcnl sJmung Officers in Charge of Branches and Seclions during 

the gear 1932-33. 


Isrnncli. 


SthlcuKnro . 


Iio(«ny , 


i:cononi(« 


/V’ ' 


- tlicmlst^ 


01Dccr-ln>Ctiivt|tc. 

Section. 

OfflixT-ln-Cliatec. 

Prom 

To 

Jfr. ir. a, Champion, 
Glhicultnriat, 

.... 

.... 

M-1032 

31-3-1033 


Bx]i(rimcntnl . 

Mr. P X. DeoKUii 

1-1-1032 

3 1-3- ID 13 


Stattitlcnl 

Mr. I, D. Molicndru 

l-t-10".2 

31-3-1033 

Mr, a. K. ParkM, 
rnrost JtotaiiM. 

• • • « 

• • • « 

M-1052 

10-10-1032 

Mr.C.r-.Pntl.lmon, 
I'oroal Uoloul'-l. 

* • • • 

.... 

li-lO-lOSS 

31-3-1033 


Mycolony 

Br. K. J). Bnpi.hi.r 

1.M0S2 

31-3-1033 

Capl. H, TroKcr, 
l'oK’'l nconorolst. 

.... 

» a • » 

1-MD32 

81-3-1033 


Minor I'otc't 
I'roducK 

Mr. r. D. AtiloBh 

1-1-1032 

30-M032 



(C.ipt. Jl, Trotter) 

I-J-IOSO 

81-3-1033 


Timber TavtliiB 

Mr. L, X. Seaman 

1-1-1032 

27-3-1033 



(Mr.V.n.IJmayo) 

28-3-1033 

31-3-1033 


Wood Proservn- 
tlon. 

Mr. S. Kamctnni 

1-1-1032 

31-3-1033 


Siasouine 

Dr. B.X. Kapur . 

1-1-1032 

28-2-1033 



(Mr. A. Bellman). 

1-3-1033 

31-3-1033 


I’jporPolp • . 

Mr. M. P. Blinr- 

RllMlt 

J -4-1032 

31-3-1033 


Wood Tcolioo- 

Mr. k.' A, Chon- 
' d1mr>.> ’ > 

(Cnpt. Jl. TroUtr] 

1-4-1032 

21-3^1032 

1 * ' 

28-5-1032 

r ^ • 

;io.o.iq32 


■ 

Mr, 1C. Chon- 
dUnry,’ 

SO'O^IDQU 

\ 

1, 

31..3-H)J3 

■l.. 


Wood ’ Work- 
aliop. ; ' • 

Jlr. W. Xaplo ^ ^ 

.1 

''1-4-JB32 

* 31*0-1643 

* 

Mt.V, r. M. omn* 
n«, 

> EtltomUurpT-^i. ^ 

air. Cl.rro.Bi!t>0^;^ 
■ 3’ordst JJntomolo'! 

" «»»>• , , 

V * 

...♦ 

V .. ^ 

. 

. If 

, \ 

4 

'1-1.1032 

17-10-1032 

\ , 

10-10-1932 

'31-3-1933 

'Sj'BfoBI.'lIlO Bll- 
. ' toniolofy. - 

Mr. J.O.M.Cnrd' 
,ncr, 

1-1-1032 

r 

'.31-3-1933 

Pr: 8. Krishna, Bio- 
■ /Clioralsts* J 


\ 

. M-IOSB 

31-3-1D33 

J' 

A k's- 
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APPENDIX IV. 

Ahnual Eobm No. 2d. 

POBEST EeSEABCS INSTITUTE. 

Summary of Revenue and Expenditure of the Branches during 19S2-33. 


Budget Seeds. 

Direc- 

tion. 

Slivicnl- 

turo 

Branch. 

Botany 

Branch. 

Ento- 

mology 

Branch. 

Eco- 

nomic 

Branch. 

Ohcmls- 

tiy 

Branch, 

Totjii,. 

1 

S 

3 

1 4 


0 

m 

8 

ExyBHin'. 


Its. 

lUi. 

Its. 

Bs. 


Its, 

V.— Hlscellaneous — 

H 





H 


(&} Other aoutecs . . 

m 

050 

107 

105 

2,026 


0,283 

(d) Bale of timber and futnl* 
turo from Seasoning and 
Wood Worlahop Depot. 


1 

•• 

•• 

260 

■ 

260 

Total Bovenuc 

6 , SOB 

oso 

167 

105 

1 

3,181 

28 

0,530 

ExPESDiTirnn, 








V. — Conservanori Salntemineo 
and llcgoneratlon— 

0 .— Live stock, stores, tools 
end plant— 



1 


1 

j 



0, 1. — Purchase of stores, tools 
and plant. 

41Q 

1 

1,161 

470 

410 

2,034 

105 

4,058 

0 . 2 .— Oommnnloatloas nnd 
Bnlldlngs, New Work— 








(a) Boads and bridges . 

<* 

• • 


« • 

» • 

• • 

•• 

(t) Buildings . 

• • 

• • 

* • 

» * 

• • 

• • 

•• 

(c) Other Works 

.. 

• * 

« • 

» • 

• • 

4 » 

• • 

0 . 8 .— Oommnnlcatlons and 

Buildings. Bepalts undKaln* 
tenanee — i 

j •^'9 

> . 

n ... 

> 


T 

» 1, 

t 

(a) Uoads and Bridges . . 

>. 

< * 


«« 

• « 

• • 


j[b}.Balld^ng 8 ' . 

(e) Othcr^cbaigcs 
*'C. ■s 5 — Miscellaneous^ * 

(1) Temporary 'Bstabllsh- 
ment on dally labour.-' 

( 2 ) Purchase of Timber for 
seasoning and preserving 
(Including freight and 
carting ohsTges). 

( 3 ) Furohaso of coat, fa-tr 
-materials, ohemlcals and 
apparatus. 

,(!)' Other cliatgcs 

r • , 

, < 

** 

. 

*> or* 

.sO^Oltd' 

* 

\ ^ 

' 1,120 

• s* j 

1 ^ ' 

i nVn ^ ! 

'i.jffli 

“ t •- 

•V«, , 
*1 

4 t^* 

*r ^ Jji 

.Z>7_ 

Vw*. ^ t * 

»=•/ 

. ** *"*4 “J, 

<r S ^ 

<2,950 

Ac 

• • 

•*< 

,/* • , 
*• 6sfe 

e 9 ' 

« 

* • 

*U. ' 

"1,805 

/ ^ 

S# V 

- 

J 

^ Dn" 

» 

• 

■* 

o.on 

\ 

,1 

'0.SI7, 

-X' 

, 

o.osb" 

/ < 

A 

U«,174, 

•d* ,*1 

*< * 

• h 

.-807 ■ 

4 

C^< '‘X* • 

■A 

f « 

M,804 

' ■ J 

\6i!i 
* , 

^ 19^78 

.,-.*6,87-7* 

.V:\‘ 

■^■'51,330 

‘ 22 ,lTo' 

*»>*■ 

Totft' A.— Oonaervaney, JIaln- 
* fcnnnc&anaKt^sonoTaUon. 

T V ‘ 

• -e •» 

11,2S0, 

'5,331 

» * • 

t 'P wk** 

84600 ,: 

^I7,73I»- 

>"2.882 

•'.Vf 

' . ' 
-48§.Opjl- 
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APPENDIX VJ-contd, 

Annual Form No. 24 — cordd. 

Forest Eesearoh Institute— co«f<2. 

Summary of Revenue and Expenditure of the Branches during 1932’8S — 

oontd. 


RiidKet llendf. 

Olrce* ® 
tlon. 

■ 

Botany 
Branch. ^ 

BntO' 

molocy 

Branch. 

Eco- 

nomic 

Branch. 

CliemlS' 

try 

Branch 

Town. 

1 

2 


B 

B 

0 

7 

8 


Rs. 

ns. 

ns. 

ns. 

no. 

Us. 

ns. 

E’CPnjTDiriruE— cflitfrf. 








n, — Eilnbllshmcnts — 








I.~ray of Ofllccw— 








Non*vol<id — 








(a) Canat-rratoM . . 

« a 

• ♦ 

15,074 

a a 

■ • 

» a 

15,07} 

(h) SuFciTloT oniccra . 

11, COG 

18,087 

a • 

18,018 

17,412 

.. 

00,788 

Voted— 


1 

1 






SopciioT ofllecn . « 

80 


10,000 

10,202 

1,01,248 


1,70,031 

IL— Toy of Eatabtlatmicnt— 





1 



{a) Siibordiuato forcal and 
dopOt cslabllsliracuK 

« « 

3,828 

l,87.n 

C,B77 

3,033 

1,672 

16,885 

(fi) OtQoo cStabUahmenta 

2.1,100 


7,00.’! 1 

15,800 I 

90,754 1 

4,022 

1,58,707 

IIL— Allowances— 








Cost of passage (Central) — 

Kon>votcd 

-v 

, > 
« a 

1** » 

• ,* 

V • 

. • a V 

V » 


a a 

A 

* • 

(6) VQURe>tcnt . and other 
aUoMnneer— 

■> • Kon-votiid . . C 

'JL .1“. . J ■■ - 

'Voted .1 . 

't. • 

- • 'a " . ^ 

•/^ravelllnffnnowaoof/!— . 

' ’(f) ^laervatot^VlNon-voted 

(d)'Siipw)ot'oindctij~'^ 

N5n'S*tcd,v..i^;^r-/' . 

'• •' ’^'oted„?^^ ' ;a * / 

forfcsl* nn<T 
•„ 'V,<t^B£esiablt«binin)W'/.'‘J 

Onice'^stabfiiiljijScnta'.'i 
i.-v * ‘ -W ' ' v/,. ■ • 

' . ^tiCoslaitf pasNgeiUt America 

.i •* 1 

« • 

• * .489 

y 

a*; 

1 j » 

»■»* * 

'*'■ • 

‘ vJ''. 

•- t.” 

'ifS 

t 1 ' • 

' V, 

A 

'\ 

A 

^ * a 

•» 

V t 

> . ^ * 
* • * * » 

■' 48t’ 

, • ' ' V 

' oei 
" ^ , 

f t* ' 

•^’ir • 
OVv 

** *** 

'vV 

C • 

, --^jno 

,'4 

' t r. 

i-al*- ■ 

'^,381 

• < -s. 

^4 S,a-s 

a Jr 

•" 'tai‘ 

• » 

A •* 

r!> 

• ► 

• a, 

hj 

// 

t 

t ^ 

j. 

■ 1,209 

;;2,4?8 
,";afo 

ii * a » « 

080 
a , 

-•''a : 

^ * 


, v" 

"’'i 

<.■** • 

, n • 

a a 

a a 

A •* 

• t • a 

i 4 < 

-0*^ 

a 4 

• V 

\ \ai^ 

480; 

^ 350 

3,000 
V 5,100 
253 ■ 

' 'I.tlS 

.. t* ' * ' 
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APPENDIX IV— coMrf^. 

Aw wttat. Eorm No. 24 — condd. 

POREST EbSBARCH INSTITUTE — COUdd. 

Snmmaiy of Revenue and Expenditure of the Branches during 1932-33- 

concld. 


Budget Heads. 


Direc- 

tion. 


Slhieul- 

tnie 

Brnnch. 


ExrENDiTCRB— f Ofl e/tl. 

IV. — Contingencies — 

(a) fatationcry . 

(l>) Carriage of records and 
tents. 

(e) Rents, r.atcs and taxes . 

(d) Pay of menials 

(e) oniclal postage . . 

{/) Sundries . . . 

(D) Clotlilng and uniform . 
(A) Tclophono . - 

V. — Cost of passage granted 
under Superior Civil Service 
Rules, 1021 (Xon-votcdJ. 

Payment on orcount of medi- 
cal trcAtmcut. 


Total B.— EstaUlsIuncnts 


GlUVD TOTAt OF «I. EX- 
rLVDITOTJE TKDJJt 8,— 

ronrsTB. 


Major Head Sbnro of 

•*' 'Capital clPlrgi^flnanced jroiD 
.ordlftnry.j'jivenne. ' 

Burplus or dcncll- 1 


Rs. 


SOD 

10 

6,021 

2,011 

002 

15,021 

380 

1,084 

41S 

ICl 


Rs. 


S 

457 

182 

• * 

315 

838 

75 

279 

043 


Botany 

Brancn.' 


Rs. 


41 

261 

460 

021 

1.521 

38 

200 

380 


Ento- 

mology 

Braneta. 



Rs. 


142 

• • 

420 

320 

2,726 

188 

240 

1,200 


Eco- 

nomic 

Brancb. 


Rs. 

10 

80 

• • 

234 

1,800 

320 

1,058 

708 


Clicmls- 

try 

Brancli. 


Rs. 


60 

2,608 

50 

128 


TOTAl. 


Rs. 


280 

800 

5,742 
3,031 
2,102 
jr 24,503 
*" 1,010 
3,580 
3,013 

1C4 


V J 


acconnt of le.vve salary 

Lnoniwd througli Higli 



;5S&«>^SG—III-2-S0— 13-0-33—400. 


M- .9,9?3nE,.> ' 






















